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Dissertation Abstract
Implementation and Strategies to Address Sensory Regulation
of Students With and Without Disabilities in
Two Kindergarten Classrooms

Results from previous research studies suggest that inclusive settings benefit all
learners. However, general education teachers often do not have built in supports within
the classroom to meet the needs of students with disabilities. Implementing a sensory
diet curriculum (SDC) is one instructional practice that addresses needs of students with
disabilities, such as autism spectrum disorder, and could be applied widely for students
without disabilities. Sensory regulation is defined as the body’s physiological process of
adapting arousal or alertness levels to cope with sensory events and situational demands
that occur throughout the day. The purpose of this study was to examine the effects of
embedding a SDC within an existing kindergarten center time routine for students with
and without disabilities. The current investigation used a single-subject research design
with a modified withdrawal phase as well as the calculation of effect size using the NAP
approach to examine the effectiveness of the embedded SDC on transitions between and
participation during center time tasks. In addition, a three-point rubric measured teacher
implementation consistency during the two intervention phases. Observations and
student perspectives also provide context and social validity to this research study.
Results include that students engaged in the SDC when provided with a variety of cues
including visual, verbal, and auditory prompts. Time to transition and time spent
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participating in tasks also improved progressively for most participating students.
Teachers demonstrated adequate implementation consistency of the SDC. The results
suggest that addressing sensory regulation with a whole-classroom approach can support
the individual needs of students with sensory regulation difficulties as well as provide
benefits to all students in inclusive settings. Implications for future research and practical
applications center on bringing a more in-depth discussion about sensory regulation and
incorporating a sensory perspective that not only links the SDC to existing classroom
expectations and norms, but changes the conversation on creating inclusive and equitable
school environments for all learners.
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In the United States, children at younger ages are diagnosed with autism spectrum
disorder or ASD (United States Department of Health and Human Services, 2014;
Matson & Kozlowski, 2011). Pervasive differences in the quantity and quality of social
communication and social engagement describe core diagnostic features of ASD (APA,
2013). Furthermore, doctors, parents, and educators describe differences in the ability to
tolerate and process sensory input from the environment that create barriers to sensory
exploration in young children (Ben-Sasson et al., 2007; Dickie et al., 2009). In its most
recent revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM-V),
the American Psychological Association explicitly stated that differences in processing
sensory information from the environment plays a critical role in the diagnosis of ASD
(APA, 2013). Specifically, the DSM-V describes that individuals with ASD have
different thresholds for certain sensory inputs. Given the variety of novel and
unpredictable sensory experiences within a classroom, teacher awareness and support of a
student’s sensory profile within the natural setting of the classroom may affect the extent
of a child’s membership within an inclusive classroom (Barton, Lawrence, & Deurloo,
2012).
The goal of inclusive education goes beyond the physical location of a student’s
classroom placement (Ferguson, 1995). Creating an inclusive school campus involves
practices that provide equitable opportunities to all learners and a philosophical
commitment by school personnel to provide learning environments that value everyone’s
individuality (McMaster, 2015; Nusbaum, 2013). Inclusive education aims to build a
classroom and school community that supports all learners and integrates needed services
into classroom routines (Ferguson, 1995; Sweeden, 2009). For children with ASD,
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supports tend to target deficit areas within the student such as receptive and expressive
language, social skills, and behavior management rather than looking at whole classroom
instructional practices. (Redhair et al., 2013; Rotheram-Fuller et al., 2010; Sasolla,
Perilli, & Damiani, 2014). Sensory regulation support that is context-specific, is often
provided outside the classroom, even on inclusive campuses (Wei, et al., 2014). For
students with disabilities, as well as young children entering an elementary classroom,
their sensory processing could impact and frame their school experiences (Booth,
Standage, & Fox, 2015; Boterberg & Warreyn, 2016; Schaaf et al., 2003; 2011).
Children with ASD process sensory information from the environment in ways
that affect their participation and independence within a general education classroom
setting (Barton et al., 2011; Ben-Sasson et al., 2007; Dickie et al., 2009; Schoen et al.,
2009; Sweeden, 2009; Van Hulle, Schmidt, & Goldsmith, 2012). Specifically, children
with ASD have difficulties regulating sensory information and often show strong
behavioral reactions to seemingly innocuous sensory inputs (Baranek et al., 2006; BenSasson et al., 2009; Brown & Dunn, 2010). For example, a child with ASD may run and
hide during art time given his or her sensitivities to textures or refuse to use the school’s
bathroom given the noise of a flushing toilet (Attwood, 2008). Clearly, these behaviors
pose challenges for the student’s participation within the classroom activities and
routines. Unfortunately, general education teachers often ask special education support
staff to address problematic behaviors outside of the classroom despite the need to
consider both environmental factors, including sensory inputs, as well as the context of
the classroom itself (Koegel et al., 2011).
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DEFINING SENSORY REGULATION
The processing of sensory inputs is an interaction between the environment and
the body’s central nervous system (Ayres, 1979; Schaaf et al., 2003; Van Hulle, Schmidt,
& Goldsmith, 2012). Further, the processing of sensory inputs plays a role in one’s level
of arousal or alertness necessary to meet environmental and situational demands
(Orekhova et al., 2012; Pfeiffer et al., 2005). Regulation of arousal states is one aspect
of self-regulation that affects behavior (Williamson & Anzalone, 2001). Broadly stated,
sensory regulation can be defined as the body’s process of adapting arousal or alertness to
cope with sensory events that occur throughout the day (Bialer & Miller, 20011; Lane &
Schaaf, 2010; Dunn, 1997, 2014; Wilbarger & Wilbarger, 1991; Williams &
Shellenberger, 1996). Wilbarger and Wilbarger created a schematic shown in Figure 1
that describes the changes in arousal in reaction to sensory inputs from the environment
(1991). They also defined an optimal arousal state as the balance of alertness and activity
level (1991). Although Wilbarger and Wilbarger’s schematic does not directly address
arousal states in light of an individual’s physiological state such as hunger and sleepiness,
differences in sensory processing that result in changes in sensory arousal levels can
influence eating and sleeping patterns, especially in younger children and children with
certain disabilities such as ASD and fetal alcohol syndrome (Amintehran et al., 2013;
Reynolds, Lane, & Thacker, 2012; Wengel, Hanlon-Dearman, & Fjeldsted, 2011). An
additional theoretical model, Dunn’s Sensory Processing Framework, describes sensory
regulation as the relationship between sensory processing thresholds of individuals and
self-regulation (Dunn, 2014).
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High	
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Figure 1. Model of sensory regulation that illustrates three levels of arousal states in
response to sensory inputs: high, just right, and low. Sensory overload occurs when
arousal levels surpass the highest thresholds of sensory arousal and as shown with the
blue line. Adapted with permission from Wilbarger and Wilbarger (1991).

Figure 2. Dunn’s Sensory Processing Framework describes the relationship between
neurological thresholds in response to sensory processing and overt behavioral responses
aimed at regulating sensory information. Reprinted with permission by Pearson
Education Incorporated from Dunn, W. (2014). Sensory Profile Manual (Second
Edition). San Antonio, Texas: Pearson Education Incorporated, p. 49.
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Some common sensory regulation strategies used by adults are taking a cold
shower in the morning to increase alertness to drive to work or drinking warm tea to help
unwind from the day in order to decrease arousal levels to promote sleep (Williams &
Shellenberger, 1996). For children with ASD as well as children whose sensory
processing challenges may not been identified, their methods of coping or strategies for
self-regulation often do not help them meet the demands of the classroom (Cheung &
Siu, 2009). In fact, common behavioral responses to sensory input such as hiding under
desks, hitting one’s head on the floor, and/or running out of the room can result in
removal from the general education classroom and create barriers to inclusion (Dickie et
al., 2009; Schaaf et al., 2011; Tseng et al., 2011). This obstacle is exacerbated when
general education teachers do not have built in supports within their routines for students
with ASD, and instead rely on behavior consultants, speech therapists, and occupational
therapists to implement interventions that are typically isolated from the classroom
context (Friedlander, 2009; Loiacono & Valenti, 2010; Noh, Allen, & Squires, 2009).
A classroom environment can have several aspects that could be difficult to
continuously regulate for children with hypersensitivity to sensory information. These
include the flickering from fluorescent lights, an excess of visual information on walls
and ceilings, background conversations among students, and unexpected bumps or
touches from other students during transitions (Fisher, Godwin, & Seltman, 2014;
Kinnealey et al., 2012). Within schools, sensory regulation is often addressed by an
occupational therapist that creates a sensory diet or a list of useful strategies to help the
student both prevent and/or cope with sensory inputs that are difficult to regulate (Murray
et al., 2009; Wilbarger & Wilbarger, 1991). For example, results from research studies
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have suggested that children with ASD have difficulties regulating auditory input due to
hypersensitivity to the pitch of certain sounds (Baranek et al., 2006; Kern et al., 2008;
Kern et al., 2006). At school during fire drills, some students may begin to scream
uncontrollably, hide under a desk, and/or refuse to line up and exit the building with his
or her classmates due to this hypersensitivity. A sensory diet strategy to prevent these
behaviors within this context would be for the teacher to notify the student two minutes
before the drill and provide noise-canceling headphones to decrease the intensity of the
noise (Attwood, 2008; Murray et al., 2009).
Many sensory diet strategies that are helpful for students with ASD could be used
broadly in the classroom for any student, especially for children with a history of sensory
processing difficulties and for younger children. Sensitivities to certain inputs often
result in disturbances in sleeping and eating patterns in children with ASD and with fetal
alcohol syndrome (Reynolds, Lane, & Thacker, 2012; Wengel, Hanlon-Dearman, &
Fjeldsted, 2011). In addition, younger children often experience more difficulties
establishing sleeping and eating patterns that could impact participation in classroom
activities (Amintehran et al., 2013; Owens et al., 2000; Sadeh, Gruber, & Raviv, 2002).
Therefore, sensory diet strategies could be applied to a wide range of students with
different needs to help them self regulate their sensory arousal states and emotional states
in light of sensitivities to sensory inputs as well as in light of sleepiness or hunger (Lin et
al., 2013; Wengel, Hanlon-Dearman, & Fjeldsted, 2011; Williams and Shellenberger,
1996).
For instance, in the previous example of the fire alarm, a teacher could implement
the sensory diet within the routine of the classroom and apply the same strategy not just
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for one student, but also for any student struggling with unexpected noises, especially in
the younger elementary grades where noise sensitivity is a common characteristic of
young children’s sensory profile (Dickie et al., 2009; Van Hulle, Schmidt, & Goldsmith,
2012). However, sensory diets often are implemented sporadically, designed without
close collaboration with the general education teacher, and often do not consider the
possibility that specific supports could benefit a wide range of children (Case-Smith,
Weaver, & Fristad, 2015; Leong, Stephenson, & Carter, 2013; Pfeiffer et al., 2011;
Watling & Dietz, 2007; Wilbarger & Wilbarger, 1991).
Sensory regulation has been acknowledged within the scientific community as a
common thread across the diagnosis of ASD (American Psychiatric Association, 2013);
however, many individuals, with and without disabilities, struggle with sensory
regulation and may benefit from support (Lin, Yang, & Su, 2013; MacCobb et al., 2014;
Robertson & Simmons, 2012; Schoen et al., 2009; Van Hulle, Schmidt, & Goldsmith,
2012). For instance, Robertson and Simmons (2012) examined the relationship between
measures of sensory regulation (hypo-responsivity and hyper-sensitivity) and measures of
autistic traits from responses from adults without ASD (N=212). Their analysis revealed
a strong positive correlation between levels of atypical sensory regulation and levels of
autistic traits (r=.78). The results of this study suggest that some individuals without
formal diagnosis of ASD have difficulties in sensory regulation that could impact their
day-to-day lives. Given the complexity of sensory information in the classroom, it is
possible that within inclusion settings, students with and without disabilities could benefit
from addressing sensory regulation within the classroom routine (Fisher, Godwin, &
Seltman, 2014; MacCobb et al., 2014; Noh, Allen, & Squires, 2009; Thompson, 2011).
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Although, it is still not clear how addressing sensory regulation in general and embedding
sensory diets in particular would occur within an inclusive classroom.
Commonly, occupational therapists work with students outside of the classroom
and recommend both passive and active strategies within sensory diets to help students
participate during classroom activities. Specifically, results from research on passive
strategies such as weighted vests and the Wilbarger Deep Pressure and Proprioceptive
Technique (commonly referred to as a brushing protocol or the Wilbarger Protocol),
provide some evidence that these strategies effect the central nervous system in ways that
would improve student focus, attention, and level of alertness within the classroom for
students with and without sensory processing differences (Kimball et al., 2007; Reynolds,
Lane, & Mullen, 2015). Active strategies such as exercise or movement breaks and the
use of alternative seating with theraballs and/or air-filled cushions are thought to improve
attention, engagement, and participation in classroom activities by adding increasing
levels of alertness (Burns et al., 2016; Camahalan & Ipock, 2015; Carlson et al., 2015;
Erwin et al., 2016; Pfeiffer et al., 2008). The results from these research studies have
been mixed in terms of benefits for students with and without sensory processing
differences, especially when implemented within a classroom environment (Bagatell et
al., 2010; Bonggatt & Hall, 2010; Schilling & Schwartz, 2004.). Specifically, general
education teachers have reported that both types of sensory diet strategies, both passive
and active forms inputs, may distract other students in the classroom and therefore, are
not easily embedded within the classroom (Dickie et al., 2009; Friedlander, 2008; Lin et
al., 2012). Therefore, the implementation of sensory diet strategies within the context of
an inclusive general education classroom requires further investigation.
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A recent study by MacCobb et al. (2014) examined the use of sensory diet
strategies within a general education classroom with students from socially disadvantaged
backgrounds due to teachers’ concerns with behavior management. Researchers
incorporated a sensory regulation protocol within several general education classrooms in
collaboration with the occupational therapist (OT) and interviewed the teachers and OT
after two trials to gain their perspectives on the effectiveness of the sensory diet strategies
to address behavior management. Five schools, none serving as controls or comparisons,
participated in the sensory regulation protocol and students ranged from 12-13 years old.
Using a whole-classroom approach, the OT conducted weekly lessons on sensory
regulation over a five-week period. At the conclusion of the intervention, the teachers
reported that the program both helped students learn strategies for self-management and
helped promote a more positive relationship between the teachers and students. The
results from this study highlight the applicability of addressing sensory regulation using a
whole-classroom approach with a wide range of students. Given the sensory profiles for
students on the autism spectrum, this approach could have potential in promoting
authentic inclusion for all students and in particular, students with ASD. However, little
is known about the practical application of embedding sensory diet strategies within
inclusive classrooms using a whole-classroom approach. Consequently, this study
explores the viability and effectiveness of providing sensory diet strategies within an
existing general education classroom routine.
PURPOSE OF THE STUDY
The purpose of this study is to examine the effects of embedding sensory diet
strategies within an existing general education classroom routine on student transitions
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and student participation during center time tasks for kindergarten students with and
without disabilities. Specifically, this research study implemented a single subject
research design with a modified withdrawal phase to examine embedded sensory
regulation support and its relationship to student transitions between tasks and
participation in adult-directed tasks for students with and without documented sensory
regulation issues.
SIGNIFICANCE OF THE STUDY
This research study contributes to the current literature of inclusion of students
with sensory processing difficulties such as students with ASD and ADHD, but also
students that are not identified with any educational diagnosis but could benefit from a
sensory perspective within a classroom environment. This study of inclusive practices
for all learners occurs during a unique transition time in public education. For one,
several states have recently adopted the Common Core State Standards (California
Department of Education, 2013; Idaho State Department of Education, 2013). This shift
in standards not only addresses changes in learning outcomes, it emphasizes instructional
practices that address the needs of all learners (Idaho State Department of Education,
2013). Despite legislation that attempts to ensure educational settings in the least
restrictive environments, or LRE, for students with disabilities, traditional instructional
practices have not been challenged in public schools to address the specific needs of
children with disabilities. Therefore, interventions that could benefit all students and are
planned and implemented collaboratively help educators meet both the legal mandates of
LRE and the adoption of the Common Core (Cate et al., 2010; Noh, Allen, & Squires,
2009).
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General education teachers often report resistance to having students with
disabilities within the classroom based on concerns of increased paperwork, a perception
of the inability to meet their needs within the general education curriculum, and a lack of
support from specialist teachers (Avramidis & Norwich, 2010; Forlin & Chambers, 2011;
Taylor & Ringlaben, 2012). This resistance subsides if teachers have more working
knowledge of the specific needs of students with disabilities and a close collaboration
with special education professionals. This research study directly addresses these barriers
by incorporating a collaborative decision making model between the teacher and the
specialist teacher in choosing the specific sensory diet strategies and in choosing the
appropriate time to embed the strategies within the classroom schedule.
THEORETICAL FRAMEWORK
The theoretical framework on sensory regulation directing this study draws from
Wilbarger and Wilbarger’s work on sensory arousal states and Dunn’s Sensory
Processing Framework (Dunn, 1997; Dunn, 2014; Lane & Schaaf, 2010; Wilbarger &
Wilbarger, 1991). Illustrated in Figures 1 and 2, these models suggest that responsivity
to sensory inputs affects a child’s level of alertness given the behavioral reactions that the
individual engages in attempts to deal with sensory information from the environment. If
these changes in alertness do not match the demands from the environment, then attempts
to modulate or regulate this sensory reaction lead to behaviors that can be adaptive or
maladaptive. For students with ASD, the strategies to regulate their responses often leads
to behaviors that remove them from the classroom and/or create barriers to their
participation in activities (Ben-Sasson et al., 2007; Schaaf et al., 2011).
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Wilbarger and Wilbarger (1991) further contribute to this model of sensory
regulation, by conceptualizing an optimal level of arousal for children to meet the
demands of school. As Figure 1 illustrates, sensory events fluctuate throughout the day.
Typically, an individual experiences high arousal levels and low arousal levels.
Depending on the environmental demand, these arousal states may or may not be
appropriate. For example, if a child is on vacation and excited about the day’s events, his
or her level of arousal may not match the demands of an early bedtime. Given the need
to balance alertness with activity level, at school, the optimal level of arousal is defined
by the middle level. Unfortunately, for students with ASD, their overall hypersensitivity
to sensory input coupled with their lack of attention to salient information from the
environment or hypo-responsivity, often result in a state of continuous sensory overload
(Ben-Sasson et al, 2007, 2009; Dickie et al., 2009). Therefore, systematic supports
provided throughout the school day may be useful to help students deal with sensory
input in a manner that mirrors the natural fluctuation of sensory arousal levels.
For this proposed study, the systematic support, or sensory regulation curriculum
that will be implemented emphasizes the connection between sensory processing and
environmental demands. The environmental demands of the general education classroom
will provide the context for the selection of the specific sensory diet strategies.
BACKGROUND
For children on the autism spectrum, the transition from home environments to
school environments poses unique challenges from a sensory processing perspective for
two reasons. For one, most school environments bombard children with strong sensory
inputs such as continuous flickering from fluorescent lights and loud bells or alarms at
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both predictable and unpredictable times. Second, results from several research studies
suggest that sensory regulation challenges emerge early in life. These unique sensory
profiles could lead to restricted routines and limited sensory experiences as children enter
school settings in preschool and early elementary (Adamson, O’Hare, & Graham, 2006;
Dickie et al., 2009; Schaaf et al., 2011).
Exploring the presence of sensory regulation differences among children with
ASD, Adamson, O’Hare, & Graham (2006) analyzed data from the Short Sensory Profile
(Dunn, 1997) completed by 44 parents and caregivers of children with ASD. Although
all children were found to have hyper and hypo-sensitivities to sensory inputs, the results
suggested that the younger children demonstrated stronger reactions to sensory inputs
when compared to older children, age 15 years. Dickie et al. (2009) further explored the
differences in sensory processing between young children with and without ASD and the
implications of these differences.
In a qualitative investigation of early sensory experiences, parents and their young
children both with and without ASD were interviewed about their reaction to certain
sensory inputs (Dickie et al, 2009). All parents and children with and without ASD
reported negative reactions to loud sounds. For instance, one child reported that he
would mute the television when the commercials played given the change in volume.
Parents of children with ASD reported more incidences of changing family outings and
daily routines to avoid unpredictable sensory experiences. The implications of this study
are threefold.
One, it suggests that most young children experience difficulties processing
sensory inputs especially within the auditory domain. Two, children and families with
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ASD cope with negative reactions to sensory inputs by avoiding certain contexts and
establish strict routines to create predictability of sensory inputs when compared to
children and families that do not experience ASD. This finding is consistent with a
previous study by Ben-Sasson et al. (2008) that suggested that young children with ASD
demonstrated sensory profiles consistent with lack of sensory exploration and avoiding
behaviors. The results were also corroborated by a qualitative study by Schaaf et al.
(2011) where parents of children with ASD described restricted family routines and lack
of spontaneity in an effort to help their children regulate sensory information.
Lastly, the results from the Dickie et al. (2009) study suggest that by considering
and accommodating their child’s sensory preferences, parents and families could provide
the individualized supports that are needed by the child to cope with the sensory inputs
that occur within the environment. Awareness of sensory regulation and provision of
these supports are often not in place for young learners as they enter school settings and
create difficulties transitioning into a general education classroom, not only for children
with ASD, but all children with sensory regulation challenges.
These difficulties may be more pervasive in younger children because results
from previous research suggests that ineffective patterns of sensory regulation may have
their roots in the sensory experiences of early childhood development (Adamson,
O’Hare, & Graham, 2006). When children enter elementary school and are members of
general education classrooms, they often have few effective coping strategies and few
opportunities to practice adaptive strategies to help them cope with the sensory world of
the classroom. Despite difficulty in implementation of sensory diet strategies and the
need for more training and collaboration on sensory regulation, teachers, both in general
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education and in special education, report that sensory regulation support is critical to the
inclusive classroom (Hess et al., 2008; Leong, Stephenson, & Carter, 2013; Noh, Allen,
& Squires, 2009). Therefore, early elementary general education classrooms could help
address the sensory needs of students with and without ASD by using whole class
approaches that recognize this perspective as vital to the education of all young learners.
Few studies have examined sensory regulation needs of students with ASD or
with documented sensory processing differences using a whole class approach where
strategies are embedded within an existing general education setting. Reinson (2012)
proposed a model for research that uses a collaborative decision-making process to
choose sensory diet strategies and then introduces this sensory regulation support within a
special day class setting for students with ASD. Specifically, she proposed that a singlesubject research design would be useful within the classroom to examine embedding
sensory diet strategies during transitions. Reinson advocates the use of a multiple
baseline design to examine change within the individual’s observable behaviors.
Although Reinson’s model suggests embedding strategies within a classroom routine, it
relies on a special day class setting that does not provide the opportunity for inclusive
practices. This model of research also assumes that the teachers enter the initial
collaboration phase with a familiarity of sensory regulation issues of young learners with
and without ASD. Explicit training of teachers in terms of both theoretical and practical
aspects of implementing a SDC into the classroom may be the first step to the
collaborative decision making of the sensory diet strategies to introduce to the classroom.
The preliminary study for this research project addressed these issues of teacher training
directly (Mere-Cook & Simpson, in progress).
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The purpose of the preliminary study was to explore teacher perceptions about
addressing sensory regulation and implementing sensory diet strategies before and after
training using a sensory arousal chart and sensory regulation manual (Mere-Cook &
Simpson, in progress). Using a qualitative research design, researchers conducted an inperson training on the theoretical background of sensory regulation, the sensory
processing differences commonly observed within children with ASD, and the use of
rating charts to assess sensory arousal states of individual students with ASD after
implementing environmental and heavy work strategies.
The specific environmental strategies originated from current research on children
with and without ASD. For instance, in a controlled environment, Fisher, Godwin, and
Seltman (2014) examined the differences in attention and recall between two groups of
kindergarten-aged students that were listening to an adult reading a book. In Condition 1,
the space was made to look like a typical classroom with artwork and posters on all the
walls and hanging from the ceiling. In Condition 2, the room had no visual information
and the walls were completely blank. The results of the study revealed that children in
Condition Two demonstrated less movement and more whole-body listening when
compared to the children in Condition One. Also, children in Condition Two were better
able to recall the details of the story.
The heavy work strategies were drawn from resources based on Ayres’ sensory
integration theory as well as research by Miller on children with and without ASD (Bialer
& Miller, 2007; Isbell & Isbell, 2007; Stock-Kranowitz, 1998).
The results of this preliminary study revealed that prior to the training and
participation in the study, teachers did not consider a student’s sensory processing or
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adapt the environment to accommodate sensory preferences. However, this training did
not result in consistent implementation of strategies. The results from interviews
revealed that teachers continued to rely on old strategies that were not based in a sensory
perspective given the feasibility of certain strategies and lack of materials. In addition,
teachers reported that despite the inconsistency in implementation, it was not clear if
students with ASD benefited directly from the specific strategies. These results have
implications for framing the collaborative decision-making process involved in choosing
the specific sensory diet strategies to embed within the classroom routine.
In reviewing the studies described above, the results suggest that addressing
sensory regulation within the classroom is complex. Implementation of a SDC may not
rely solely on increasing theoretical knowledge and awareness of sensory regulation and
sensory preferences or providing professional development. Addressing sensory
regulation at school may require the consideration of the classroom schedule, available
resources, and physical environment. Future studies that measure both consistent
implementation as well as student outcomes could add to the research base on providing
support for sensory regulation of students with and without ASD within inclusive
settings.
NEED
Within the United States and globally, the prevalence of ASD continues to
increase, especially within certain racial or ethnic groups (Kim et al., 2011; U.S.
Department of Health and Human Services, 2014). Despite this increase and a concerted
effort on the part of the medical and educational communities to diagnose ASD earlier in
childhood, many children on the autism spectrum continue to enter public elementary
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schools without identified needs and without supports in place for a variety of factors
including access to resources and specialist providers (Mandell, Novak, & Zubritsky,
2005). As a result, many children enter general education classrooms where teachers
have not been trained in sensory regulation and where the environments do not consider
the particular sensory needs of students both with and without ASD. Despite recent
trends to include more students in general education classrooms, current practices such as
the response-to-intervention (RTI) model continue to emphasize the deficits of individual
students (Cosier, 2012; Dunn, 2006; Dunn, Cole, & Estrada, 2009; McLeskey et al.,
2011; Shepherd, 2006). Instructional practices and environmental supports that benefit a
wide range of learners could help to transform classrooms into truly inclusive learning
communities (Black & Simon, 2014; Ferguson, D.L., 1995).
Therefore, this study examined both the implementation and the effectiveness of
embedding sensory diet strategies within an existing center time routine within a general
education classroom on two student outcomes: (a) transitions during and (b) participation
during center time tasks for students with and without documented sensory processing
challenges. These two outcomes were based on the teachers input during the Planning
Stage as well as extant literature from research on visual schedules, video modeling, and
common reasons for referral to special education, all specifically related to students with
ASD (Cihak et al., 2010; Dunn, Cole, & Estrada, 2009; Pierce et al., 2013; Schaaf et al,
2011; Wong, 2014).
Within traditional public school settings as well as this charter school during
center time, the teacher establishes a schedule and children are typically expected to
follow a routine that includes initiation, completion, and transition to various activities.
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Children with and without disabilities can struggle with completing the numerous
transitions within a school day and maintaining their attention to tasks. For children with
ASD, challenges with sensory regulation can impact transitions and participation within
classroom activities, especially adult-directed tasks (Cihak et al., 2009; Hume et al.,
2014; Pierce, Siegel & Lien, 2015). As a result, general education teachers commonly
refer children for an evaluation for special education due to difficulties in these two areas
(Cihak et al., 2009; Pierce, Siegel & Lien, 2015).
DEFINITION OF TERMS
Sensory Regulation
In the occupational therapy literature, sensory regulation refers to the overall
process of modulating sensory input to meet the environmental and situational demands.
Sensory Modulation
Drawing from the discipline of neurology, sensory modulation is the process that
occurs within the central nervous system that regulate the sensory stimulation in order to
meet the environmental and situational demand. An example experienced by many
adults is learning to drive. When an individual first learns to drive, he or she may not be
able to engage in conversation and/or have music playing in the background, because he
needs to minimize sensory distractions in the environment in order to meet the demand of
learning to drive. Once the person gains automaticity in these skills, the individual may
need to have music in the background in order to keep the level of alertness high enough
to drive without falling asleep on a long trip. The neurological constructs of habituation
and sensitization are associated with modulation.
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Habituation
Related to the central nervous system’s learned patterns, habituation refers to the
CNS’s ability to recognize a sensory input as familiar in order for the individual to inhibit
the response to the stimuli and attend to more salient information in the environment. An
example used by Dunn (1997) is that a child needs to habituate his or her response to the
feeling of clothing in order to attend to other sensory inputs in the environment such as
the voice of the teacher reading a story.
Sensitization
Sensitization is defined as the amount (either in degree or intensity) to trigger a
reaction in the central nervous system. It enhances the response to salient information in
the environment. For instance, in young children, sensitization to visual information
allows them to notice birds flying in the sky or bees landing on flowers. Individuals with
high sensitivities have low thresholds for sensory input and tend to demonstrate behaviors
consistent with hyper-reactivity. Individuals with low sensitivities tend to have high
thresholds for sensory input and demonstrate behaviors consistent with little to no
reactions or hypo-sensitivity.
Neurological Thresholds
Thresholds refer to the relationship between levels of habituation and levels of
sensitization. Individuals with high neurological thresholds tend to have high levels of
habituation and do not respond to a stimuli in a timely fashion. Behaviorally, individuals
appear to not notice salient information in the environment. For students with ASD, he
or she may often do not habituate to the sound of his or her name. Sensory input may
need to be stronger in both intensity and the number of times a stimuli is introduced.
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This has direct implications for the types of sensory diet activities that need to be
embedded within the classroom routine.
Individuals with low neurological thresholds need very little stimuli to elicit a
response within the CNS. As a result, individuals with low thresholds often avoid
sensory inputs that elicit a response.
For most individuals, neurological thresholds can vary such as if one is ill or if
one slept poorly. The difficulty emerges when the behavioral reactions represent
consistent patterns, require strict routines and structure to avoid a fight or flight response,
and create barriers to participating and engaging in developmental and age-appropriate
activities.
Dunn’s Sensory Processing Framework
Dunn’s sensory profiles represent different patterns of responses from the
interaction between neurological thresholds and observable behaviors that work in
response to the sensory input or react to the sensory input. There are four distinct profiles
within two broader categories of sensory regulation. Within Passive Self-Regulation,
(a) Bystanders describe individuals with high thresholds for sensory input and miss
salient sensory inputs and (b) Sensors describe individuals with low thresholds and have
larger and more intense reactions to seemingly innocuous sensory inputs. Within Active
Self-Regulation, (c) Seekers describe individuals with high thresholds for sensory inputs
and who appear to constantly be seeking sensory input, and (d) Avoiders describe
individuals with low thresholds who actively move away or avoid sensory inputs.
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Levels of Alertness
Conceptualized by Wilbarger and Wilbarger (1991) and the basis for the Alert
Program (Williams and Shellenberger, 1997), triggering neurological thresholds through
sensory inputs affect levels of alertness or arousal that affects activity levels.
High arousal state
Using Figure 1 as a visual representation, high levels of arousal state are typically
seen in individuals that have low thresholds and react strongly to small amounts of
sensory input.
Low arousal state
Low levels of arousal are typically seen in individuals that have high thresholds
and have little reaction to sensory inputs.
Just-right or optimal arousal state
The just-right or optimal level of arousal results from neurological homeostasis or
balance of the CNS to allow an individual to attend to environmental demands with
appropriate levels of alertness and activity level.
Sensory Diet
Described by Patricia Wilbarger, a sensory diet is a prescribed set of activities
aimed at achieving an optimal level of arousal or alertness to meet the environmental and
situational demands.
Sensory Diet Strategies or Engine Changers
The activities completed in order to change one’s level of arousal to meet the
environmental and situational demands are referred to as sensory diet strategies within
the occupational therapy literature (Dunn, 2014; Wilbarger & Wilbarger, 1991). For the
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purposes of this research study, sensory diet strategies are referred to as engine changers,
language consistent with the Alert Program protocol (Williams & Shellenberger, 1996).
Sensory Diet Curriculum (SDC)
Proposed by Reinson (2012), a sensory diet curriculum (SDC) refers to
incorporating sensory diet strategies within a student’s daily classroom schedule with the
goal that the student will be able to maintain the optimal level of arousal or alertness to
meet the demands of the classroom and school.

	
  

24	
  
CHAPTER TWO: LITERATURE REVIEW
Social engagement, social communication, and restricted interests are
characteristics often associated with autism spectrum disorder (APA, 2013).
Furthermore, most researchers agree that a common thread across the diagnosis is
challenges with sensory regulation (Ashburner, Ziviani, & Rodger, 2008; Hilton et al.,
2010; Hochhauser & Engel-Yeger, 2010). Specifically, individuals on the autism
spectrum demonstrate different thresholds for sensory stimuli in the environment.
Behavioral examples of low thresholds or hyper-responsivity to sensory inputs may
include an individual screaming when hearing a loud noise or running out of a crowded
room when overwhelmed by visual stimulation from seeing a large number of people
(Attwood, 2007). The same individual may also demonstrate high thresholds or hyporesponsivity such as not orienting to hear his or her name or not registering high
temperatures when near the stove. These behaviors in response to sensory inputs could
lead to barriers to participating in every day activities. With respect to classroom
settings, difficulties with sensory regulation, commonly seen within individuals on the
autism spectrum as well as individuals without ASD, could lead to behaviors that limit a
student’s participation within inclusive settings (Brown & Dunn, 2008; Cahill, 2006;
Fernandez et al., 2014).
Theoretical Framework of Sensory Regulation
Sensory integration theory
This discussion of sensory regulation draws from Ayres’s sensory integration
theory, developed from work with children with a wide range of disabilities and not
specifically children with ASD. In 1965 she completed a study comparing a group of
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children with suspected sensory integration issues (n=100, 69 males and 31 females) and
a control group (n=50, 35 males and 15 females). The sample was drawn from children
attending public schools and exclusion criteria included established intellectual
disabilities. For the experimental group, the mean age was 7 years old and for the control
group the mean age was 6.8 years old. Ayres’s factor analysis showed correlations
between scores on certain tasks with observed behaviors described as avoidant and hypersensitive in response to touching different textures. Ayres described this cluster of
behaviors as exhibiting tactile defensiveness and she related its manifestation in terms of
behavioral reactions that affected a child’s attention and activity level (Ayres, 1965).
From her study, Ayres hypothesized that the play of children with tactile
defensiveness was affected both by avoiding certain touch inputs as well as by difficulty
blocking out or inhibiting background or irrelevant tactile inputs from the environment
(Ayres, 1965). For example, while playing at a park, a child with hypersensitivity to
tactile inputs may not be able block out background inputs such as the feel of the sand,
the uneven surface of tan bark, and the feeling of wind on the face and arms (Ayres,
1979; Bialer & Miller, 2011; Dunn, 1997; Dunn, 2014). This child may retreat in a small
space, walk around the play area, or refuse to go to the park (Bialer & Miller, 2011).
Although Ayres focused her discussion on difficulties regulating tactile information,
subsequent research both with children with and without ASD suggests that difficulties
regulating sensory inputs in other modalities are common with children with tactile
defensiveness.
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Optimal level of arousal and sensory diet
Wilbarger and Wilbarger (1991) expanded Ayres’s concept of tactile
defensiveness in three critical ways. For one, from their research with children with
tactile defensiveness, they noticed that this hyper-sensitivity was not isolated to one
sensory domain. Rather, children who exhibited sensitivities to tactile inputs also
demonstrated behaviors consistent with hyper-sensitivity in the visual and auditory areas
as well. This global pattern of sensitivities was described and defined by Wilbarger as
sensory defensiveness (Wilbarger & Wilbarger, 1991).
Second, Wilbarger and Wilbarger’s model of sensory regulation, shown in
Figure 1, assumes that sensory events fluctuate over the course of a day and that sensory
thresholds result in changes in level of arousal or alertness. Maladaptive behaviors occur
when there is a mismatch between the environmental demand and the level of arousal or
alertness. For instance, if a school-aged child was sensitive to tactile inputs and another
student unexpectedly bumped into him or her, this child’s threshold may reach high
enough levels to either hit the other child (fight) or run out of the line (flight). These
fight or flight responses occur within the central nervous system and serve to protect the
body from dangerous stimuli and return the body to homeostasis or balance. However,
for children with extremely low thresholds, the fight or flight response could be triggered
by seemingly innocuous sensory inputs (Dunn, 1997; Fernandez et al., 2015; Schaaf et
al., 2003).
Wilbarger and Wilbarger (1991) further describe that the optimal arousal state is
achieved when sensory arousal states are in the middle range because they hypothesize
that middle arousal states result in a neurological homeostasis or balance of the body and
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allow an individual to respond to environmental demands with appropriate levels of
alertness and activity level. In terms of a classroom setting, these environmental
demands and classroom expectations could include sitting at one’s desk, listening to the
teacher, initiating work, and remaining quiet when directed even in the presence of
environmental stimuli such as flickering lights or the hum of an air conditioner.
Wilbarger and Wilbarger’s third contribution to Ayres’s original discussion on
defensiveness and sensory integration therapy centered on the concept that in order to
achieve this optimal level of arousal, the individual could participate in a schedule of
planned sensory activities, also defined as a “sensory diet” by Wilbarger and Wilbarger
(1991) aimed at changing the sensory thresholds based on the level of arousal needed to
meet the environmental demands. Although Wilbargers’s work did not develop
exclusively from individuals with ASD, further research in the area of assessing sensory
preferences and patterns of sensory regulation suggest that individuals with ASD both
share sensory profiles with other individuals with and without disabilities as well as
demonstrate sensory preferences and processing patterns commonly seen in individuals
on the autism spectrum (Dunn, 2014; Van Hulle, Schmidt, & Goldsmith, 2012).
Through development of the assessment tool, The Sensory Profile, Dunn (1997,
2014) aimed to measure neurological thresholds and overt behavioral responses. Her
resulting model, shown in Figure 2, describes patterns of hyper and hypo-responsivity to
sensory inputs observed with individuals with and without ASD. Awareness of an
individual’s sensory profile could help identify sensory preferences, sensory regulation
needs, and appropriate sensory diet strategies that help the individual match his or her
level of arousal or alertness to meet the environmental context and activity demands.
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Dunn’s sensory processing framework
Illustrated in Figure 2, the sensory processing framework consists of four unique
sensory profiles based on the relationship between the neurological continuum of
habituation and sensitization and the overt behavioral responses that act in response to
one’s patterns of sensory threshold to reach homeostasis (Dunn, 1997, 2014).
Specifically, Dunn defines two broad categories of sensory regulation based on the
activity levels from observable behavioral responses: passive self regulation, where
individuals react to sensory experiences and active self-regulation where individuals
engage in behaviors to manage or modulate sensory input from the environment. Within
these two broad categories, Dunn (2014) describes four sensory profiles. Within passive
self regulation, (a) bystanders describe individuals with high thresholds for sensory input
and miss salient sensory inputs and (b) sensors describe individuals with low thresholds
and have larger and more intense reactions to seemingly innocuous sensory inputs.
Within active self regulation, (c) seekers describe individuals with high thresholds for
sensory inputs and who appear to constantly be seeking sensory input, and (d) avoiders
describe individuals with low thresholds who actively move away or avoid sensory
inputs.
During the development of the Sensory Profile, Dunn compared the ratings from
parents and teachers matching 774 children without disabilities with 774 children with
various disabilities, including results from children on the autism spectrum. Results
indicated that the children with ASD (nASD=77) demonstrated differences in sensory
regulation in all sensory inputs except visual processing skills. This is consistent with
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previous studies that suggest that visual processing is an area of strength in children with
ASD (Cihak et al., 2010; Dunn, 2014; Willis, 2009).
The finding from Dunn (2014) also confirms two previous studies that examined
the use of the Sensory Profile to discriminate unique sensory processing patterns for
children with ASD (Ermer & Dunn, 1998; Tomchek & Dunn, 2007). In both studies,
results suggest that children with ASD demonstrate sensory profiles consistent with both
hyper and hyporesponsivity and that these differences were statistically significant when
compared to children without disabilities and children with attention deficit hyperactivity
disorder (ADHD). However, neither study could identify consistent areas of difficulties
for children with ASD when compared to the other two groups. Therefore, completion of
the Sensory Profile by parents/caregivers and teachers could help to discriminate sensory
regulation differences unique to individuals with and without ASD. In designing and
providing support for sensory regulation through a whole classroom approach,
completion of the Sensory Profile could help inform the specific sensory diet strategies
that both address individual needs as well as the context of an inclusive classroom.
Sensory Regulation Differences of Individuals with ASD
Researchers face challenges in systematically conducting investigations given the
heterogeneous nature of sensory regulation needs for individuals with ASD. However, a
variety of qualitative and quantitative studies have suggested that the sensory processing
of individuals with ASD is unique from typically developing individuals and from other
regulatory and attention disorders (Dickie et al., 2009; Van Hulle, Schmidt, & Goldsmith,
2012). In fact, 80-90% of individuals with ASD demonstrated differences in sensory
regulation compared to age-matched typically developing individuals (Dunn, 2014).
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Hyper-sensitivity to sensory inputs
First, individuals with ASD often demonstrate hyper-sensitivity to sensory inputs.
Ben-Sasson, Cermak, Orsmond, Tager-Flusberg, Carter, Kadlec, and Dunn (2007)
interviewed parents of children with ASD. Parents reported behaviors consistent with
sensory modulation differences such as avoiding certain developmental activities such as
crawling or manipulating items given dislike of touching textured items with hands. The
results of this study emphasize that differences in sensory regulation emerge early in life
and shape behaviors that help promote development in various domains. Additional
studies have also indicated that these differences are more pervasive in younger children
and tend to create more restrictive routines (Adamson, O’Hare, and Graham, 2006).
Hypo-sensitivity to sensory inputs
At the same time, young children with ASD also demonstrate behaviors
associated with hypo-sensitivity that could impact social engagement and participation
within a classroom. Baranek, Watson, Boyd, Poe, David and McGuire (2013) presented
visual, auditory, and tactile stimuli for social or non-social purposes to three groups of
children ages six months-60 months. Analyses took into account both chronological age
and mental age within and between all three groups: (a) children with ASD (n=63, xCA=
3.71 years; xMA= 1.94 years), (b) children with developmental disorders such as Down
Syndrome (n=47, xCA= 3.40 years; xMA= 2.28 years ), and (c) children with typical
development (n=68, xCA= 1.95 years; xMA= 2.10 years ). The researchers investigated
two main questions. One, they examined if there were differences between the groups
and within the groups for both the social and non-social stimuli. Two, the researchers
examined the relationship between reactions to sensory stimuli and measures of social
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engagement such as joint attention and both expressive and receptive language. The
researchers presented visual stimuli of a hand wave (social) and a pen light (non-social),
auditory stimuli of a name call (social) and sound stick (non-social), and tactile stimuli of
a shoulder tap (social) and air puffs behind the child’s neck (non-social). These stimuli
were presented within a controlled setting and while the child was playing with a toy on
the floor.
The results indicated that overall, it took more trials to elicit a response for the
ASD group when compared to either the other two groups. Therefore, children in the
ASD group exhibited more hypo-responsiveness when compared to the other two groups.
Within the ASD group, the children exhibited more hypo-responsiveness for the social
stimuli versus the non-social stimuli. This is consistent with previous research that
suggests that individuals with ASD have difficulty modulating sensory input and often
ignore salient information such as his or her name called and orient to irrelevant stimuli
such as the sound stick (Ben-Sasson et al., 2009; Kern et al., 2006; Pfeiffer et al., 2006).
The researchers also found that hyper-responsiveness decreased for all three
groups when chronological age was factored into the regression analysis. Mental age
represented a statistically significant level of variance for the ASD group when the
mental age was six months. At 60 months, mental age was no longer was statistically
significant for any of the three groups.
The implication of this study is two-fold. First, the reaction to sensory inputs may
differ based on context, not just environmental but situational such as social versus nonsocial contexts. For students with ASD, multi-sensory approaches for inputs to elicit a
social purpose may be more beneficial. In the classroom, this may mean that if the
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teacher calls on students to answer questions by verbally stating his or her name, he or
she may want to embed a predictable auditory cue such as a low-pitch bell or a
meditation gong first and then use the child’s name. This would not only help students
with and without ASD orient to the auditory cue of his or her name, it would create a
routine to prepare students to be ready to answer questions.
Lastly, the results from this study suggest that younger children showed greater
differences in the orientation of sensory stimuli. Therefore, targeting classrooms in the
younger elementary grades may be more critical in establishing a productive learning
environment that considers sensory processing needs.
Chronological Age and Sensory Processing in Individuals with ASD
Age is one factor that may impact an individual’s sensory regulation skills. BenSasson, Hen, Fluss, Cermak, Engel-Yeger, and Gal (2009) conducted a meta-analysis of
moderators of sensory regulation differences in children with ASD. This secondary
analysis revealed that chronological age is associated with decreased behavioral reactions
in children with ASD and that the most pervasive differences in sensory processing were
observed in children ages 6-9 years relative to older children. This study corroborated
results from an earlier study by Adamson, O’Hare, and Graham (2006) that showed the
prevalence of sensory regulation needs were more pervasive and demonstrated more
consistent patterns in younger children, ages 2-9 years, compared to older children, 10-15
years.
The reasons for the differences in chronological age remain speculative. Perhaps
older children exercise more autonomy over the activities they choose or use higher order
cognitive strategies to cope with unexpected and perceived noxious sensory inputs.
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Research from the field of neurology is adding to this literature base and examines
whether sensory processing of individuals with ASD changes over time.
Orekhova, Testlin, Butorina, Novikova, Gratchev, Sokolov, Elam, & Stroganova
(2012) conducted a study that examined the neurological structures involved in auditory
processing. Individuals with ASD often exhibit hyper-sensitivity to sounds. Researchers
compared electroencephalogram (EEG) and structural magnetic resonance imaging
(MRI) between two groups of 10 year old children (nasd = 14 and ntypical = 15). Results
showed statistically significant differences in the amount of electrical activity and brain
activation between the two groups. The researchers also discussed that the participants in
the ASD group had higher scores for sensory sensitivity as measured by the Short
Sensory Profile compared to the control group, further adding correlational evidence
indicating that the participants in the ASD group had both neurological and behavioral
differences in response to sensory inputs. Differences alone, however, do not create
barriers, if an individual’s behaviors are adaptive. Unfortunately, for many individuals
with ASD, and especially younger children, difficulty tolerating and habituating to
common stimuli and the behaviors to cope with such sensory inputs often function to
exclude them from activities within the home, school, or community contexts.
Sensory Regulation in Individuals without ASD
Although the medical and psychological communities recognize sensory
processing differences as part of the diagnosis of students with ASD, several other
students with identified needs also appear to have sensory profiles that could impact
access to general education curriculum (APA, 2013). Engel-Yeger, Hardal-Nasser, and
Gal (2011) compared the sensory profiles of 91 young children all of whom were
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diagnosed with intellectual disabilities and received special education services within
segregated settings outside the general education classroom. Comparing the results from
the caregiver SP-2 short form (Dunn, 1999), the authors found that all students showed
differences in sensory processing. Specifically, filtering out background noise and
modulating movement were areas consistently found to fall out of the expected patterns
for their chronological age.
This study highlights that although sensory processing is a key feature in ASD,
addressing sensory regulation within the classroom could help other students that may not
have this specific medical or educational diagnosis. In addition, Lucy Jane Miller has
pioneered a number of studies that look at neurological and physiological markers in
response to sensory inputs (Miller et al., 2007; Schoen et al., 2009). Her research
suggests that there may be individuals that do not meet any criteria established by
traditional psychological, medical, and educational diagnoses, but whose sensory
processing patterns interfere with their participation within a general education classroom
(IDEA, 2004; Bialer & Miller, 2011). This subset of students is referred within the
research literature as having sensory processing disorder or SPD (Bialer & Miller, 2011).
However, this diagnosis has not been recognized by the medical and psychological
communities as a distinct disorder (APA, 2013), despite research suggesting that it is a
distinct subset of sensory processing patterns from other diagnoses such as ASD (Bialer
& Miller, 2011; Mitchell et al., 2015; Schoen et al., 2009).
Schoen et al. (2009) conducted a study comparing the responses within the
nervous system for a group of children with ASD (nASD=40) and a group of children with
SPD (nSPD=31). Measuring physiological markers such as baseline skin conductance, a
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measure of arousal level and reactivity to difference sensory inputs, the researchers found
that overall students with ASD and SPD showed different arousal levels and reactivity to
specific inputs. However, by comparing results from the short version of the Sensory
Profile (Dunn, 1999) both groups showed differences in sensory processing patterns that
could interfere with accessing the general education curriculum. For instance, the
children with ASD showed more sensitivities to touch, tastes, smell, and movement. For
the children with SPD, they showed more seeking behaviors and sensitivities to visual
information. The significance of this study centers on the need to address sensory
regulation by considering the sensory profiles and processing patterns of the individual
student irrespective of the presence or the type of diagnosis. It also highlights that certain
individuals without a specific diagnosis could have sensory processing patterns that could
impact meeting environmental and situational demands within the contexts of home and
school.
Context and Sensory Regulation
Home context
Although sensory preferences are mostly consistent within an individual, the
reaction to sensory inputs and ability to regulate sensory experiences is highly dependent
on context (Boyd et al., 2008; Brown & Dunn, 2010; Dunn, 2014). Brown and Dunn
(2010) conducted a correlational analysis to examine the relationship between sensory
regulation in home versus school environments. Parents and teachers of 49 students with
ASD (ages 3 years through 11 years) completed the home and school versions
respectively, of the Sensory Profile. Results indicated a moderate and positive
relationship (r = .59) between both contexts in the area of avoiding behaviors, suggesting
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that most students with ASD demonstrated hyper-responsivity to sensory inputs in both
contexts, but also that a considerable amount of the variance in demonstrated hyperresponsively is not shared across the two settings. For behaviors consistent with hyporesponsivity such as sensory seeking behaviors, the relationship was less strong, r = .45.
The researchers discussed that perhaps some seeking behaviors such as singing aloud
may be accepted in home settings but would not be allowed in a classroom setting.
Therefore, the context of the environment may contribute to the frequency and types of
supports needed to promote sensory regulation.
For families of young children with sensory regulation differences, caregivers
often modify and individualize the home environment and follow their child’s need for
predictable and rigid routines to support their child’s sensory regulation (Schaaf et al.,
2011). When children enter school settings, their sensory preferences and sensory
regulation needs are either not identified, not recognized as areas to support, or not as
easily addressed in the context of an environment that must support multiple students
with a wide of differences. As a result, students with sensory regulation needs have
difficulties coping effectively in the new environment. As supported in Brown and
Dunn’s study, the behavioral responses often create the mismatch between the demands
of the environment or the situation and without targeted and routine support, students are
excluded them from inclusive settings and activities at school.
Children with ASD often create stringent routines and rituals in order decrease the
unpredictable of sensory inputs. It is a way that individuals regulate the amount and
intensity of sensory input (Dunn, 1997, 2014). Results from research into home contexts
suggest that families make extraordinary accommodations to help and support their child

	
  

37	
  
with ASD but these supports rarely transition into, or may be unfeasible in classroom
settings.
Schaaf, Toth-Cohen, Johnson, Outten, and Benevides (2011) interviewed the
primary caregivers of four children with ASD to discuss how their child’s sensory
processing impacts family participation in everyday and leisure activities. The results
revealed four important themes that have implications for other contexts. First, families
reported that leisure pursuits were often curtailed due to difficulties with changes in
routines. For instance, one family described that they could not go to parties or large
gatherings given the noise, number of people, and unexpected events that could occur.
Second, in an attempt to accommodate the need for sameness, the families reported
spending a great deal of time on the routines of everyday tasks. For instance, one family
reported that despite traffic or time constraints, they needed to take the same route each
day to school to prevent challenging behaviors such as screaming. Third, parents
reported a need for flexibility to accommodate sensory processing preferences. For
instance, one parent discussed not using the vacuum when her child was at home due to
his difficulties with the sound. Lastly, parents discussed feeling that they had more tools
to address challenging or avoidant behaviors at home rather than in community settings
given the familiar setting and the predictability of their family routine.
This study highlights the amount and extent of accommodations that families
engage to address their child’s sensory processing concerns. When considering other
contexts, such as a classroom environment, it is clear that addressing the sensory
processing needs of a child with ASD would be necessary in order for him or her to
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access and participate in the learning environment, yet the classroom context would
require different adaptations by the child and adults relative to home.
Classroom context
School environments are especially challenging from a sensory processing
perspective. For one, a general education classroom tends to have larger number of
children, often with competing needs. Art projects and writing samples are often
displayed on the walls, which can be overwhelming to some children. In typically
developing children, higher amounts of visual stimulation of a classroom negatively
affects attention and increasing body movements when the teacher is addressing the
entire classroom (Fisher, Godwin, & Seltman, 2014; Thompson, 2011), yet district
mandates often require rich “environmental print” which is thought to promote academic
learning (Mere-Cook & Simpson, in progress). For children with ASD who already
struggle to screen out visual information and tune into auditory input alone, there are
more challenges in terms of gaining information from the teacher and participating in the
classroom.
These challenges are compounded by the fact that many young children enter
early elementary school with strict routines and rituals that limit their participation in
certain activities such as art, story time, and snack or lunch (Schaaf et al., 2012). In
addition, children have often had fewer developmental sensory experiences, and thus
fewer opportunities to habituate to stimuli) prior to entering elementary school given
hypersensitivity to sensory inputs (O’Donnell et al., 2012; Schaaf et al., 2003).
Taken together, overstimulating environments, unfamiliar settings, student
preference for restricted routines, and limited sensory experiences, young children with
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ASD often enter classroom contexts without support for their sensory regulation needs
and without embedded sensory diet strategies that could promote authentic inclusion.
Inclusive Education
Inclusive education is defined as practices and policies that consider equitable
participation, opportunities, and access for all learners within classroom and school
communities using a “unified system of delivery of supports” (Black & Simon, 2014, p.
156). This definition looks beyond just location of services for students with and without
disabilities. It emphasizes the needs of all learners and encourages educators and
administrators to change previously held beliefs about inclusion and expand instructional
practices to consider a wide range of students within classrooms (Ainscow, 2001;
Jackson, Ryndak, & Wehmeyer, 2008-2009; Slee & Allan, 2001). Inclusive practices are
critical, in part, because several studies support the conclusion that students with
disabilities educated in general education classrooms tend to have better long-term
outcomes than those children educated in self-contained classrooms or separate facilities
(Dahle, 2003; Friedlander, 2009; Rojewski, Lee, & Gregg, 2015; Ryndak et al., 2010;
White & Weiner, 2004). In addition, from a civil rights perspective, there is little
justification that separating individuals with disabilities from the context of their sameaged peers has profound benefits to students with disabilities (Turnbull, Stowe, & Huerta,
2007). In fact, it was well established by the Supreme Court that separate is inherently
unequal (Brown vs. Board of Education of Topeka et al., 1954). However, despite
mandates established by the Individuals with Disabilities Education Improvement Act of
2004, families of children with disabilities continue to encounter obstacles when

	
  

40	
  
advocating for their right to inclusive settings for their children. A lack of addressing
sensory regulation within the classroom continues to create barriers to inclusion.
For one, schools continue to focus on the deficits of the individual child rather
than looking at adapting the classroom environment, instructional practices, and views
towards inclusive education. Lilley (2015) conducted interviews with 22 mothers who
were primary caretakers of young children with ASD. Interviews were conducted as the
children entered elementary school and then one year later. The researcher focused on
eight of these 22 interviews and conducted more in-depth inquiries because the children
were moved from their educational setting due to parental concerns with placement.
Although some children moved to more inclusive settings and others to more restrictive
settings, four themes emerged from these interviews.
First, teachers in both inclusive and special education classrooms had limited
interaction with the child with ASD. Mothers reported that the paraprofessional provided
most if not all of the communication to the student throughout the day. This is consistent
with other studies that examined the expanding role of the paraprofessional as the
primary educator for children with disabilities within inclusive settings (Pederson,
Cooley, & Rottier, 2014). The lack of direct instruction distances the general education
teacher from providing supports within the classroom routine that could not only benefit
students with ASD but all learners (Feldman & Matos, 2012; Licciardello, Harchik, &
Luiselli, 2008; Pederson, Cooley, & Rottier, 2014; Smith and Smith, 2000). However,
historically, concerns with sensory regulation have been addressed outside the context of
the general education classroom with the school occupational therapist responsible for
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providing individualized supports without connection to the classroom setting (Iwanaga
et al., 2014; Pfeiffer et al., 2011; Schaaf, Hunt, & Benevides, 2012).
The second theme from Lilley’s study indicated that teachers had limited contact
with parents and did not welcome or actively seek out information from the parents in
terms of knowledge of their children, especially in discussing sensory processing
concerns or needs. As a result, teachers often excluded children from school events such
as assemblies or whole school gatherings because they assumed the child could not
handle the noise or the number of people nor did they reach out to parents to discuss
strategies to help their children deal with these situations. From research from Schaaf et.
al (2011), parents bring a great deal of awareness of their child’s sensory profile and the
strategies to promote sensory regulation that could help the transition into an inclusive
setting.
Third, the mothers discussed that although their children’s education plans
required consideration and individualization of their children’s needs, the classroom
seldom accommodated the supports that the children needed. Lastly, children were
expected to fit into the classroom structure to the exclusion of considering individual
needs.
This qualitative study brings up the importance of collaboration between all
stakeholders, given the need to consider context and sensory regulation. The
implementation of a collaborative decision-making model that addresses individual
sensory regulation needs of students with ASD as well as the structure and context of the
general education classroom could help design sensory diets that could be part of the
classroom routine.
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Addressing Sensory Regulation Within the Classroom
Traditionally, students with ASD receive occupational therapy services within the
school day, but outside the context of the classroom. Although results from some
research studies indicate that intensive individualized treatment sessions have resulted in
sensory processing and sensory modulation skills that allow the student to tolerate
sensory stimuli, these studies did not address the role of the environmental and situational
demands of a classroom; rather, intensive one-one-one services target the underlying
neurological processes of sensory integration and rather than the role of sensory diet
strategies within the classroom (Schaaf, Hunt, Benevides, 2012; Pfeiffer et al., 2011).
Effectiveness of specific sensory diet strategies on student outcomes
Sensory diets are a compilation of specific activities or actions in order to help the
student maintain an optimal arousal state for learning. Several research studies from the
fields of occupational therapy, neuroscience, and exercise science, have investigated both
passive and active strategies commonly recommended by a school occupational therapist
as part of a sensory diet (Burns et al., 2016; Mullender-Wijnsma, 2015; Pfeiffer et al.,
2008; Schilling & Schwartz, 2004). Table 1 and Table 2 show details of a few studies
investigating the role of passive and active strategies on specific student outcomes. The
results of these investigations are mixed in terms of the effectiveness as well as the
consistency of their implementation for individuals with and without disabilities.
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Table 1
Additional Literature on Weighted/Sensory Vests (Passive Sensory Diet Strategy)
Reference &
Research Design
Buckle,
Franzsen, &
Bester (2011)
Longitudinal
experimental
research design,
cross-over
treatment with
random
assignment to
groups

Davis et al.
(2013)
Single subject
design, multielement ABAB

Kane et al.
(2004)
Single subject
research design

Sample &
Outcomes
30 students with
ADHD (21 boys,
9 girls), 6-9 years
old. All taking
medication
Outcomes:
(a) In-seat
behavior during
literacy lesson
(b) Task
completion speed
(c) Attention to
task
1 child, Ashton,
9 years old with
ASD
Outcome:
Decrease
incidences of
biting

4 students with
ASD,
- 2 boys
- 2 girls
Outcomes:
(a) Reduction of
stereotypic
behavior
(b) Attention to
task

	
  

Procedures

Key Findings

Group A started
with weighted
vest condition,
Group B served as
control. Crossed
treatments after
certain amount of
time
Vest worn less
than one hour in a
period. Four
periods in one
day.

(a) Group B but not Group A
showed statistically significant
differences for in-seat behavior
when wearing weighted vest.

During each
phase, Ashton
participated in an
attention condition
(required sitting
and engaging in
adult directed
task), a demand
condition
(academic lesson),
and an alone
condition (free
time, no
demands).
Baseline (A) no
vest; Intervention
(B), weighted vest

No changes in the occurrences of
biting were noted throughout the
four phases.

Three conditions:
no vest; vest, no
weight; weighted
vest
Each student wore
vest for 10
minutes during
each condition
while engaging in
adult-directed, but
familiar task

No students showed consistent
patterns of improvement for
stereotypic behavior.

(b) Group A but not Group B
showed statistically significant
differences for task completion
speed when wearing weighted vest.
(c) Both groups showed statistically
significant differences for attention
to task when wearing weighted vest.

Three students increased fidgeting
and decreased attention to task in
the weighted vest condition.

44	
  

Table 1 (continued)
Reference &
Research Design

Sample &
Outcomes

Procedures

Key Findings

Reichow et al.
(2010)

3 preK boys, 2
with ASD, 1 with
developmental
delay.

Each condition
was randomly
assigned at the
start of a 5-day
week. Each
condition spanned
2 days with no
vest, 1 day

(a) No differences with engagement
& non-engagement between 3
conditions

Wore vest 3
minute intervals
while engaged in
cognitive task

(a) Wearing vest produced calming
effect during task as measured by
changes in the sympathetic and
parasympathetic nervous system.
(b) Less errors on task after wearing
vest

Alternative
treatment design,
weighted vest,
vest with no
weight, no vest

Outcomes:
(a) Engagement,
(b) Nonengagement,
(c) Stereotypic,
(d) Problem
behaviors

Reynolds, Lane,
& Mullen (2015)

50 adults,
18-35 years

Cross-sectional,
repeatedmeasures,
repeated-baseline

Outcomes:
(a) Measures of
physiological
arousal;
(b) Cognitive
measure

(b) Decreases in stereotypic
behaviors with weighted vest
(c) Increases in problem behaviors
with weighted vest

Passive sensory diet strategies
Weighted and sensory vests. The literature on weighted vests appears particularly
controversial. The results from various research studies suggest a range of outcomes
from positive to deleterious effects (Buckle, Franzsen, & Bester, 2011; Davis et al., 2013;
Kane et al., 2004). One purpose of the weighted and sensory vests is to provide deep
pressure through the body. This input activates the part of the nervous system
responsible for producing a calming effect (Reynolds et al., 2015). It’s hypothesized that
deep pressure input helps individuals cope with hypersensitivity to sensory inputs and
thereby improve attention and focus (Ayres, 1965, 1979; Edelson et al., 1999). Weighted
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vests provide deep pressure through increasing the amount of physical weight worn by
the individual and sensory vests provide deep pressure input through squeezing or
hugging the body more tightly.
Reynolds et al. (2015) conducted a study with 50 adults ages 18-40 with no
known sensory processing difficulties. The authors measured certain physiological
markers of the central nervous system that indicate a more stressed or a more calm state.
These included heart rate and respiration. In a repeated-measures baseline design, the
authors asked participates to wear an inflatable sensory vest (Vayu vest) while
performing a difficult cognitive task on an IPAD. The authors measured these
physiological markers without and with the vest. The results suggested that heart and
respiration rates decreased when individuals were wearing the vest. However, in light of
this current investigation, the results should be viewed with caution.
For one, the participants wore the vests for only 3-minute intervals. Second, the
participants did not have established differences in sensory processing. Lastly, the study
took place in a controlled, laboratory setting and did not consider the complex sensory
properties of natural environments such as a classroom. Additional research studies that
focus on school-aged children and children with sensory processing challenges
demonstrate less robust results. In fact, studies that focus on students with ASD and
ADHD question the use of weighted or sensory vests given results that not only
demonstrate no effects but in some cases negative consequences resulted from their use
(Kane, 2004; Davis et al., 2013).
Kane et al. (2004) examined the effects of a weighted vest on two outcomes:
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(a) reduction of stereotypic behavior and (b) attention to task. Four children with ASD,
two boys and two girls, ages 8-11 years old participated in a three-phase study that
included a no vest, vest without weight, and weighted vest condition. The results
showed that for two students no change in outcomes occurred across the three conditions.
For one of the boys, the occurrences of stereotypic behaviors actually increased when
wearing the weighted vests. The authors discussed that the weighted vest condition
actually posed a distraction and increased fidgeting and pulling at the vest for two of the
children. This study highlights that strategies can pose negative effects for children and
can interfere with desired outcomes. This is especially concerning for strategies that the
students do not actively access. Another passive strategy widely used within sensory
diets without an adequate research base includes the Wilbarger Protocol.
Wilbarger Protocol. The Wilbarger Protocol aims at decreasing sensitivities to
sensory input and is most commonly used for individuals with hypersensitivity to tactile
input (Kimball et al., 2007). The protocol involves the use of a specific brush that a
caregiver or trusted individual rubs on the individual’s arms and legs. This brushing is
then followed by joint compressions. The program also involves an oral-motor
component for individuals with sensitivities within the mouth. Although widely used
within private clinics and classroom settings, few rigorous research studies have been
conducted on the Wilbarger Protocol. In fact, Weeks, Boshoff, and Stewart (2012)
completed a systematic review of peer-reviewed studies on this topic. The authors started
with 341 studies and excluded all but four. Results from these four studies were mixed
and suggested possible negative outcomes for some students with and without disabilities
(Weeks, Boshoff, & Stewart, 2012).
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Davis, Durand, and Chan (2011) conducted a single subject research study
looking at the effect of the Wilbarger Protocol on decreasing stereotypical behaviors of
one child with ASD, Aiden, a four-year old boy. Specifically, the outcome measures
included decreasing the incidences of Aiden’s hand flapping, finger flicking, and body
rocking. Aiden was nonverbal and did not attend preschool. He received behavioral,
social, and academic support services at the home for 40 hours per week. The study
occurred within Aiden’s home over six weeks. The results showed that no changes in the
incidences of these behaviors. These results highlight two important factors that
informed this current investigation.
One, an intervention that aims at reducing or eliminating a behavior disregards the
purpose of that behavior for the individual. Using a sensory perspective, these types of
movements could help an individual modulate his or her sensory arousal state.
Therefore, in planning the current research study, outcomes were not centered on
eliminating or reducing any type of behavior. Second, passive strategies, such as
weighted vests and the Wilbarger Protocol, are based on prescribed schedules and
routines that do not always consider the complex and changing classroom environments.
The goal of this study was to embed the sensory strategies within existing routines rather
than making new routines to accommodate certain strategies. Lastly, passive strategies
limit the choices and opportunities for students to access what their bodies’ need in the
way that feels best to them. As a result, for the embedded SDC, active strategies that
students could choose and complete were preferred over passive approaches.
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Table 2
Additional Literature on Active Sensory Diet Strategies
Reference &
Sample &
Research Design
Outcomes
Classroom Physical Activity
Burns et al.
(2016)
Quasiexperimental

1460 schoolaged students, 3
low-income
schools (Title I)
Outcomes:
(a) probability of
on-task behavior
(b) probability of
off-task behavior

Camahalan &
Ipock (2015)
Action research,
no comparison or
control group

7 students, 3 with
ADHD; 1 with
emotional and
behavioral
disability
Outcomes:
(a) Student
learning in math;
(b) Student
engagement
math task

Carlson et al.
(2015)
Survey research

	
  

1322 students,
397 teachers
Outcomes:
(a) amount of
moderate to
vigorous
physical activity
(MVPA)
(b) Student
behavior per
teacher reported

Procedures

Key Findings

(a) Structured
activities led by
support staff
during recess &
lunch.
(b) Classroom
teachers
implemented 2-3,
10 minute activity
breaks that
included
“Engergizers”
(walk around
classroom, push
ups, sit ups, pass a
ball)
Measurements at
baseline, 6 weeks,
and 12 weeks

(a) On-task behavior improved
during the 6 week and 12 week
measurement, with 12 weeks
showing a probability of more ontask behaviors

15 minutes
academics
followed by 5
minutes of basic
exercises within
class (e.g.
jumping jacks)

(a) Slight improvement between pre
and post test

(b) Increases in on-task behavior
were not demonstrated immediately
after implementing the “energizers”
(c) Students reported reluctance to
engage in the activities at first, but
then looked forward to them by the
12 week time period

(b) Decreased incidences of
fidgeting and out of seat behavior
(c) Increased time spent on math
tasks

Action research,
no comparison or
control group
Authors surveyed
different teachers
and students that
had implemented
classroom based
physical activity
programs.

(a) Overall, student MVPA
increased
(b) Teacher implementation of
physical activity varied and
appeared related to perceived
student effort
(c) Classrooms where physical
activity implemented , teachers
reported more on-task behaviors
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Table 2 (continued)
Reference &
Research Design
MullenderWijnsma et al.
(2015)
Pre-test/Post-test
Quasiexperimental
design with
control group

Webster,
Wadsworth, &
Robinson (2015)
Within-subject
research design
with control
condition

Sample &
Outcomes
228, 2nd & 3rd
grade students, 6
elementary
schools
Outcomes:
(a) teacher
implementation
(b) time on task
(c) academic
gains
(d) intensity of
activity, MVPA

118 preschoolers,
1 school
Outcomes:
(a) time on-task
(b) intensity of
activity, MVPA

Procedures

Key Findings

Academic lessons
in math and
language arts that
incorporated
physical activities
implemented (i.e.
jumping in place
while spelling
word).
Teachers observed
to determine
implementation.
Data collected
over 1 year period

(a) Teachers implemented lessons
as planned, even making changes to
adapt to difficulty of concepts
(b) No effects of exercise on
students time on-task. All groups
averaged 73%.
(c) Students in the 3rd grade and
intervention group showed
improvements in math and reading
scores, but not the same for 2nd
graders in the intervention group.
2nd graders scored lower than
control group on math and no
differences in reading
(d) 3rd graders spent longer time
completing physical activities
compared to 2nd graders in the
intervention condition

Teachers
implemented 10
minute activity
breaks throughout
the day.
Activities
included
marching, bunny
hops, lunges,
scissor kicks
Study occurred
over 4 days

(a) time on task improved for all
students, but most dramatically for
students that showed the most offtask behaviors prior to the
intervention
(b) Students increased MVPA
slightly

Theraball chairs
were implemented
during circle time
in 3 phases:
A: 5 days, chairs
B: 9 days,
theraballs with
ring stabilizers
C: 5 days,
students given
choice

(a) In-seat behavior: Increased for
one and decreased for another
during Phase B. Four students
showed no consistent pattern
between Phase A and Phase B
(b) Engagement: No consistent
patterns
(c) Non-engagement: Appeared to
increase during Phase B and for one
student who chose the theraball
during Phase C
(d) Two students chose the ball
during each day of Phase C

Alternative Seating
Bagatell et al.
(2010)

6 boys with ASD
(6-7 years old)

Single-subject
design, ABC
design, where C
was a choice
condition

Outcomes:
(a) Improved inseat behavior
(b) Engagement
(c) Teacher
perceptions
(d) Student
choice in the use
of the theraball
chair
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Table 2 (continued)
Reference &
Research Design
Kercood &
Banda (2012)
Single subject
research design
with alternating
treatments, with
baseline and
reversal phases

Pfeiffer et al.
(2008)
Pre-Post-test
experimental
design with
random
assignment to
groups

Schilling &
Schwartz (2004)
Single subject
withdrawal
research design
(AB design)

	
  

Sample &
Outcomes
4 students, 10-12
years old with
and without
attention issues
Outcomes:
(a) percentage of
correct answers
on listening
comprehension
questions
(b) time to
complete task
Students with
attention issues,
some with
special education
designations
Outcomes:
(a) Impulse
control
(b) Behavioral
regulation
(c) Self
monitoring

4 preK students
with ASD
- all attended
integrated and
specialized
programs (study
conducted in
both settings)
Outcomes:
(a) Engagement
(b) In-seat
behavior

Procedures

Key Findings

Added physical
activity through
use of a therapy
ball and then
through doodling
while students
listened to story.

(a) All students answered more
questions correctly when using the
theraball or doodling. No
differences between the theraball or
doodling
(b) Students reported preference for
doodling over therapy ball.
(c) Students reported therapy ball
required them to stay awake and
pay attention

Disc ‘O’ Sit
cushion
For 2 weeks,
students in Group
A used the
cushions
throughout the
day.

(a) Group A improved on all
outcome measures suggesting that
the use of the cushion helped to
improve attention in students with
difficulties focusing but and for
students with and without special
education designations
(b) The implementation of the
cushions relied on teacher’s
attitudes towards the use of the
cushions as well as the individual
teaching styles with teachers that
already incorporated movement into
the classroom as more willing to use
the cushions
(c) Consistent with other studies
that looked at the use of this cushion
in the classroom

Therapy ball

(a) Improvements in both outcome
measures
(b) Students moved differently on
the balls, vigorous, gentle
movement
(c) Teachers reported that the
therapy balls appeared effective for
students, although the movement
posed distractions for teachers and
other students
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Active sensory diet strategies
The literature on exercise science as well as occupational therapy helped to
inform the discussion on implementing physical activities and opportunities for
movement within the classroom. Table 2 shows a variety of studies that look at the
effects of incorporating these types of strategies into the classroom on outcomes for
students with and without disabilities. Some studies investigated the use whole body
exercises while others focused on the use of specialized equipment (therapy balls and air
filled cushions) to facilitate movement in a seated position.
Classroom physical activity. Webster, Wadsworth, & Robinson (2015) studied
the effects of adding 10 minute physical activity breaks within the preschool classroom
on two outcome measures: (a) time on task and (b) daily participation in moderate to
vigorous physical activity. The authors followed over 100 students within one early
childhood setting over four days. Using a within-subject research design with a control
condition, the authors identified certain students as consistently engaging in off-task
behaviors. At a different preschool center, the authors piloted the specific activities used
within the breaks in order to determine the age appropriateness of the movements. These
physical activities included marches, hops, scissor kicks, and lunges.
The results of the study suggested that the physical activities improved time on
task for students, but most dramatically for students with more off-task behaviors during
the control condition. This result suggests that movement activities may benefit both
students with and without possible disabilities.
Another study that looked at in-class physical activity focused on working
directly with teachers to implement physical activities or “energizers” during 10-minute
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blocks at least two times per day (Burns et al., 2016 p.102) in order to improve on-task
behavior. Burns et al. (2016) worked with a large number of students, kindergarten
through sixth grade in three separate low income schools (N=1460). Using a quasiexperimental design, the authors helped to train teachers to incorporate physical activity
breaks in between academic tasks as well as providing staff to implement structured
activities during recess and lunch times. The activities included walking around the
classroom, sit ups, push ups, and passing a ball. Two outcomes, on-task and off-task
behaviors were measured and analyzed as probabilities at baseline, 6 weeks, and 12
weeks. The results showed improvements in on-task versus off-task behavior. However,
the effects of the physical activities appeared delayed. On-task behavior did not
immediately improve after the 10-minute activity break. In addition, the students
reported reluctance to engage in the activities at the start of the study, but then reported
more eagerness at Week 12. Lastly, teachers reported variability in the number of
sessions conducted throughout the day as well as varied participation among the students.
The use of specialized equipment to facilitate movement, may help to inform the issues
of implementation consistency by teachers as well as the participation in movement
strategies by students within the classroom.
Alternative seating. Pfeiffer et al. (2008) examined the effects of a sensory diet
strategy that provided movement during seated tasks, the use of an air-filled cushion. In a
randomized control trial with a comparison group, the authors examined the effects of the
use of the cushion on both attention level and measures of modulation, specifically
inhibitory control and cognitive shift. It was hypothesized that the cushions would
provide active movement during seated tasks to help students with attentional issues
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engage in and complete classroom tasks. Researchers recruited second-grade students
within six separate elementary schools who had attention issues. The final sample
consisted of 61 children within general and special education classrooms as well as
students with and without special education services. Children were separated into a
treatment group (n=29) and a control group (n=32) and were conveniently placed to
match the groups in terms of classroom setting and special education designation. The
results revealed that the treatment group showed statistically significant improvements in
attention as well as improved completion of tasks that required more organization and
planning. This study supports similar findings from an earlier study conducted by
Schilling and Schwartz (2004) that examined in-seat behavior and engagement when
theraball chairs were implemented with four boys within a preschool class. However, in
both studies, the role of the teacher was a confounding factor.
In Pfeiffer et al. (2008), the authors discussed that the effects of using the airfilled cushions appeared related to teachers’ perceptions of sensory-based strategies,
previous use of the cushions, and willingness for flexibility within the classroom
schedule. Thus, teachers who supported the use of the cushions might have had more
positive perceptions about cushion use and student outcomes as well as more willingness
to accommodate the diversity that exists between students in the classroom using a whole
classroom approach. Given the importance for students with ASD to have consistency
within their school day in order to promote self-regulation, the role of the teacher
establishing structure and incorporating sensory diet strategies for all students appear
critical in promoting sensory regulation at school.
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Use of sensory diets by the teacher
Despite inconsistencies in the findings regarding the usefulness of specific
strategies such as a dynamic seat cushion and despite limited professional development in
the area of sensory regulation, many teachers working with students on the autism
spectrum report sensory issues as an area that should be addressed in the classroom
(Bonggatt & Hall, 2010; Dickie et al., 2009; Friedlander, 2009). In fact, results from two
recent studies that surveyed special day class teachers whose students were on the autism
spectrum, indicated that teachers implement sensory diet strategies without formal
training and without consultation from an occupational therapist. Hess, Morrier, Heflin,
and Ivey (2008) conducted a survey on the classroom strategies that special day class
teachers use in public schools for children with ASD. From 186 surveys, 92.9% of
teachers reported to use sensory integration interventions within their classroom, such
auditory programs, despite a lack of knowledge and training on these strategies. Leong,
Stephenson, & Carter (2014) also surveyed special day class teachers of young children
ages three through six years old in Malaysia and Singapore and found similar frequency
of use of the strategies, such as tactile stimulation, joint compressions, use of weighted
vests, and use of swings, despite teachers reporting that they had no formal training or
workshop in the area of sensory integration. These two survey studies highlight that
despite a perceived need for sensory diet strategies, systematic implementation may
require the need to address both individual sensory preferences and the sensory inputs in
the classroom environment.
Mere-Cook and Simpson (in progress) conducted a preliminary study to the
current investigation. Using a descriptive qualitative research design, the purpose of the
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study was to explore teacher perceptions about addressing sensory regulation within the
classroom setting through implementation of both environmental modifications and
specific sensory-based activities. The primary researcher conducted an in-person training
with 30 general education and special education public preschool teachers. The training
focused on general information regarding sensory regulation, sensory processing
concerns commonly observed with students with ASD, and theoretical background of
sensory regulation. Training on the use of a rating chart aimed at recording sensory
arousal states (high, just right, and low) of one student on the autism spectrum was
discussed (Wilbarger and Wilbarger, 1991; Williams & Shellenberger, 1997).
The environmental strategies included (a) turning off lights, (b) creating a quiet
corner or quiet space, and (c) decluttering the walls with visual information (Fisher,
Godwin, & Seltman, 2014; Kinnealey et al., 2012). Heavy work strategies were defined
by practitioners based on Ayres’ theory as physical activities that engage the muscles of
the body in a sustained way in order to activate the proprioceptive system of the body to
modulate sensory arousal states (Bialer & Miller, 2007; Isbell & Isbell, 2007; StockKranowitz, 1998). Examples of heavy work strategies included in the study were
marching, leaning on tables, and playing hopscotch.
Results from semi-structured interviews with member checks revealed that
teachers reported increased awareness of students’ sensory needs by use of the rating
charts alone and that implementation of strategies was more affected by the availability
of classroom resources than by the needs of the student.
Specifically, teachers reported that they began to pay attention to the sensory
regulation of not only the student with ASD but that of all the students in the classroom.
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They also discussed that the strategies were easier to implement when they were part of
the classroom schedule and routine. For instance, one of the recommended sensory
strategies was marching rather than walking in order to increase proprioceptive input that
helps to reach optimal arousal level (Bialer & Miller, 2007; Stock-Kranowitz, 2008;
Wilbarger & Wilbarger, 1991). One teacher reported adding this to her routine of
walking her students to and from the bus. Strategies that were the most difficult to
implement, were those where materials were not readily available and environmental
strategies outside control of the teacher. For instance, one proprioceptive strategy
suggested having the student pull heavy items such as books or large blocks in a wagon.
None of the classrooms had wagons. Lastly, turning off the lights was a recommended
environmental strategy to decrease visual stimulation of the fluorescent lights. Several
classrooms had lights on sensor controls, so they were not able to implement this
strategy.
Although limited by the small sample size, this study informs the current
investigation in two important ways. For one, it highlights the possibility that specific
sensory diet strategies may be best chosen collaboratively to ensure consistent
implementation based on both the students sensory preferences as well as the resources
and environmental aspects of the classroom. Second, implementing strategies for all
students allowed for the teachers to more easily implement them and address the sensory
regulation needs of their students with ASD. Therefore, designing and embedding a SDC
within a general education classroom could help address the needs of the students with
and without ASD as well as eliminate barriers to implementation expressed by classroom
teachers.
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Classroom based sensory diet strategies
Lin, Min, Chou, and Lin (2012) conducted a study that involved the
implementation of an 8-week intervention that focused on incorporating sensory
strategies within four classrooms. The participants were 38 young children, ages three to
six years, whose sensory regulation skills were screened with the DeGangi-Berk Test of
Sensory Integration Function and whose results indicated possible concerns with sensory
regulation. None of the participants had received sensory integration therapy and none of
the students had confirmed diagnoses of ASD. Participants were randomly assigned to
the intervention or control conditions. Over eight weeks, participants within the
intervention group received sensory-based activities according to the results of the
screening tool. With consultation from the school occupational therapist, teachers
provided individual participants with strategies that matched their sensory needs. For
instance, if the results from the screening tool indicated a need for additional movement,
the teacher implemented dynamic seating such as an air-filled seat cushion or a theraball
chair. The control group received no interventions despite sensory regulation concerns as
criteria for inclusion in the study.
Pre-test and post-test measures of activity levels of participants as measured by a
monitor that recorded intensity and frequency of physical movement were obtained for
each participant and teachers were interviewed after the intervention phase. The results
showed a decrease in activity level within the intervention group upon post-test when
compared to the control group. However, the authors note that developmental factors
were not controlled and could explain the differences between the groups. Teachers
reported that the suggested strategies could be incorporated into the existing classroom
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schedule, but that some of the strategies took away from instructional time and were not
implemented consistently.
To address a more integrated approach for addressing sensory regulation in the
classroom, Sahoo & Senapati (2014), conducted a study with 28 students ages six-12
years all diagnosed with Attention Deficit Hyperactivity Disorder (ADHD). These
students were randomly assigned into two groups and provided with differential
interventions over two months. Group 1, the experimental group, was provided with
individual sensory integration therapy plus sensory diet strategies implemented during
outdoor recess time. Group 2, the control group, only received the individualized SI
treatment. Comparing pre and post intervention measures of functional behavior defined
as sustained attention on materials or with peers during outdoor play activities, the
experimental group demonstrated statistically significant improvements compared to the
control group. The results of this study add information to the research base that sensory
diets can augment an existing occupational therapy program and could be conducted
within a school setting. However, Sahoo & Senapati (2014) focused on students with
ADHD only and did not examine the role of sensory diets on sensory regulation with
students without disabilities or students on the autism spectrum. In addition,
occupational therapists conducted all interventions and did not work with teachers to
implement the sensory diets. An implication of both Lin et al. (2012) and Sahoo and
Senapati (2014) is that sensory diet strategies may be implemented more consistently if
presented by the teacher using a whole classroom approach using a SDC that considers
the context of the classroom, the existing classroom routine, and the sensory processing
needs of all learners.
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Sensory Diet Curriculum (SDC)
A sensory diet curriculum (SDC) is designed to provide sensory regulation
support to all students in a classroom by embedding the sensory diet strategies within the
existing classroom schedule (Reinson, 2012). The aim of providing this type of support
is to help individuals regulate their sensory arousal states in order to meet environmental
and situational demands (Bialer & Miller, 2011; Sahoo & Senapati, 2014). The use of
sensory diets is context-based. For instance, at school, a high arousal state may be
needed to meet the demands during recess or physical education class but may be
distracting during a teacher-led story time (Schaaf et al., 2012; Stock-Kranowitz, 1998;
Tseng et al., 2011). Reinson (2012) proposed examining an embedded SDC within
special day classes for students with ASD but research studies have not yet examined the
use of an embedded SDC within a general education classroom for individuals on the
autism spectrum or with document sensory processing differences.
The Alert Program, developed by Williams and Shellenberger (1996), is one SDC
that has been widely used in occupational therapy practice and is based on the work of
Ayres (1979) and Wilbarger and Wilbarger (1991). The program incorporates
recognizing one’s sensory arousal state and teaching the implementation of strategies to
change the arousal state to match environmental and situational demands if needed. A
few studies have implemented The Alert Program using a whole-classroom approach for
vulnerable populations that have difficulties with sensory regulation such as children with
fetal alcohol syndrome, and children with behavioral and emotional concerns. To date,
The Alert Program has not yet been researched using a whole classroom approach with
students with ASD within an inclusive setting.
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MacCobb et al. (2014) conducted an intervention study with five inclusive
schools with 85 students, ages 12 and 13 years, with behavioral issues at school
according to teacher and parent report. The Alert Program was implemented within four
different classrooms over two different trial periods. For both trials, the occupational
therapist planned and adapted the SDC and presented each lesson. Trial 1 lasted five
weeks and incorporated seven lessons. Trial 2 lasted eight weeks and began with a
teacher in-service on sensory processing and sensory regulation. Teachers reported that
overall, levels of attention and activity level improved during the intervention phases;
however, these improved outcomes did not persist. Teachers reported that the program
gave students language to talk about their behavior and why they were engaged in
maladaptive behaviors. This research study supports the use of a SDC with a whole
classroom approach, but involving the teacher in a more direct manner and considering
the classroom schedule could provide more information regarding the effectiveness of
this approach on specific student outcomes.
Another study conducted by Blackwell et al. (2014) examined the feasibility of
using the Alert Program as a way to incorporate sensory-based strategies for selfregulation to young children. The authors implemented aspects of the Alert Program
over 8 weeks within one early childhood education classroom. Nineteen preschool-aged
children (ranging from 4-5 years; 14 boys and 5 girls) attended the classroom. Nine
children received special education services.
The students within the Blackwell et al. study were asked to identify the engine
level of different children in pictures within small group and large group discussions.
The results showed that within the large group discussions, students more accurately

	
  

61	
  
rated the engine levels of children in pictures as the study progressed. The authors
explicitly measured and addressed the accuracy of engine level identification within
different story scenarios rather than measuring the accuracy of students rating their own
body engine levels. The significance of this study to the current investigation is that
previous research shows that these concepts can be introduced and discussed within a
large group setting and with young children.
Summary
A consensus among research studies suggests that many individuals with ASD
have challenges in regulating sensory information from the environment. Differences in
sensitivities to different sensory inputs affect participation in daily activities including
membership within a general education classroom. In addition, other individuals with a
variety of disabilities as well as individuals without established diagnoses also appear to
have sensory processing issues that could impact their experiences within the classroom.
Historically, difficulties with sensory regulation have been addressed outside the
context of the classroom, despite research that suggests the importance of environmental
factors such as lighting, noise level, and number of students on sensory regulation.
Results from research studies that have investigated embedding specific sensory diet
strategies such as weighted vests and dynamic seating are mixed both in terms of their
effects on student outcomes and consistency of implementation. A few studies suggest
that teachers play a large role in the consistency of implementation and for students with
ASD, teachers attempt to address sensory regulation within the classroom without a
systematic plan or formal training. Results from studies that investigated whole
classroom approaches show some promise in improving student outcomes as well as
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supporting teachers in consistent implementation. However, this research has not
focused on students with ASD or with established sensory processing issues. Therefore,
the current investigation aims to examine the effects of embedding sensory diet strategies
within an existing general education classroom schedule on student outcomes of
transitions between and of participation during structured center time tasks for students
with and without disabilities that have documented or suspected sensory processing
concerns.
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CHAPTER THREE: METHODS
Research Questions
This study explored four research questions:
(a) Does embedding a sensory diet curriculum (SDC) within an existing general
education classroom center time schedule support student transitions between center time
tasks as measured by (1) time to transition, (2) time to initiate new activity, (3) the
number of prompts from the teacher, and (4) the type of prompts from the teacher?
(b) Does embedding a SDC within an existing general education classroom
support student participation in center time tasks as measured by, (1) proportion of time
spent on the activity, (2) number of times the participant leaves the activity, (3) number
of times the participant stops the activity, (4) number of additional prompts from the
teacher, and (5) type of prompts from the teacher?
(c) To what degree do teachers follow and provide support to students to engage
in a SDC as measured use of an implementation rubric and observation?
(d) What are the perspectives of kindergarten-aged students regarding their selfevaluation of their sensory arousal levels and their engagement in a SDC embedded
during center time transitions?
Research Design
This research study followed a modified withdrawal or reversal single-case
research design with additional observations and interviews with students to gain more
insight into the implementation and effectiveness of the embedded SDC (Gast & Ledford,
2014). During four distinct phases, quantitative data were obtained from six specific
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students, with and without disabilities, to examine the effect of an embedded SDC on two
outcomes: (a) transitions between and (b) participation during center time tasks.
Qualitative data through classroom observations and interviews with students
provided additional information regarding the effectiveness and student perspectives of
embedding a SDC using a whole classroom approach.
Lastly, teacher consistency of implementing the SDC was examined through us of
a three-level implementation rubric designed for this research study (Table 3).
Table 3
Teacher Implementation Rubric of Sensory Diet Strategies with
Quantitative Values for Descriptive Statistical Analysis and Description
Implementation Rubric and Value
Below expectations for implementation
(1)

Met expectations for implementation
(2)

Descriptions
Strategies are listed on the visual schedule,
but the teacher does not provide any
prompts to draw students’ attention to the
upcoming strategy or monitors student
engagement in strategies

Strategies are listed on the visual schedule
and the teacher provides a verbal and a
visual prompt to the whole class to ensure
that students both check the schedule and
engage in the sensory diet strategy
Exceeded expectations for implementation Strategies are listed on the visual schedule,
(3)
teacher provides a verbal and visual
prompt, and teacher provides modeling of
sensory diet strategy to the whole class to
ensure that students stop and engage in the
sensory diet strategy. Teacher use of
sensory diet strategies during other
appropriate times of the day would also
indicate exceeding expectations for
implementation.
Note. Adapted with permission from Sailors, M., Hoffman, J.V., Pearson, D.P.,
McClung, N., Shin, J., Phiri, L.M., & Saka, T. (2014). Supporting change in literacy
instruction in Malawi. Reading Research Quarterly, 49(2), 209-231.
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The research study spanned two semesters and consisted of two stages. First, the
Planning Stage focused on the decision-making process between the researcher and the
classroom teachers in identifying students for individual data collection, deciding on
procedures for the embedded SDC, and choosing the specific sensory diet strategies
based on the individual student sensory processing profiles, classroom environment, and
context of center time activities.
Second, the Implementation Stage consisted of four phases following a modified
ABAB withdrawal or reversal single-case research design. The key departure from the
conventional single-case research design centered on Baseline 2. Due to concerns with
disrupting newly adopted routines and possible ethical considerations for students
responding positively to the engagement in sensory diet strategies, only teachers’ verbal
cues and modeling were removed from the embedded SDC during Baseline Phase 2. As
a result, the researcher and second observer noted additional observations regarding
students’ initiation and continuation of the routines established during Intervention
Phase 1.
Sample
School
The embedded SDC was implemented within two kindergarten general education
classrooms within a K-8 public charter school in a mid-sized urban area of the Mountain
West region of the United States. The school followed an expeditionary learning
approach that focused on professional development of teachers in order to provide them
with tools to create classroom environments that help all students engage in the general
education curriculum. Administration and teachers create collaborative learning
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environments between students and teachers to help students develop critical thinking
skills as well as to establish a sense of community (Klein & Riordan, 2011). More
specifically, the school’s philosophy and mission aims to foster academic growth and
creativity through use of developmentally appropriate instruction.
A tension between academic results and these instructional practices exists within
the kindergarten classrooms due to recent reports that student progress in reading has
fallen below results compared to district and state results. Therefore, the Education
Director and kindergarten teaching staff continue to look at ways to promote literacy by
balancing the need for explicit instruction with fostering a joy for reading and writing.
School admission is based solely on a lottery system and it is chartered through
the local public school district. For the 2015-2016 school year, 575 students applied for
70 open spots and currently 442 students were on an active waiting list.
Table 4 shows key demographics between both the charter school and the school
district. Overall, student profiles are primarily Caucasian and English-only speakers for
both settings. Race/ethnicity percentages for students identified as Caucasian are not
dissimilar to state averages of 76.8% (Start Class, 2014). However, the charter school
resides in a city where only 53.8% of students identify as Caucasian. For the
administration and the board of the charter school, the lack of racial and cultural diversity
is a concern and they made active attempts to draw a more varied student body.
Specifically, the school has partnered with local non-profits to provide outreach in order
to increase awareness about the school within refugee communities.
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Table 4
Charter School and Local School District Demographics on Race/Ethnicity,
English Language Learners, Special Education Services, and Free and
Reduced Lunch

Race/Ethnicity
African American
Asian
Caucasian
Hispanic
English Language Learners
Students Eligible for Free
and Reduced Lunch

Charter
Schoola

Local Public
School Districtb

Percentage

Percentage

3.6%
3.0%
89.0%
8.3%

3.1%
4.1%
78.3%
11.4%

2.3%

6.5%

13.7%
47.3%
(1st-8th grades) (1st-6th grades)

Students Receiving Special 12.4%
10.0%
Education Services
Note. Ntotal students charter school= 387
Ntotal students school district= 26,016
a: Data from December 2015
b: Data from 2013-2014 academic year
Free and reduced lunch served as a measure for socio-economic status or SES.
Public kindergarten is only a half-day program throughout the state and lunch is not
included within their school day. At the charter school, families of students that stay for
lunch as part of after school care need to pay for this program. Therefore, no measure of
SES was obtained for the participating students within this study.
With respect to providing special education services, the charter school follows an
inclusion model for all students with and without disabilities. The guiding philosophy for
the school’s exceptional child services states “where education meets the whole student
and challenges us all to look beyond what we can only see”. Therefore, the school’s
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mission for working with students with disabilities acknowledges a key principle of
inclusive education: a shift in traditional ways of looking at disability (Black & Simon,
2014; Ferguson & Nusbaum, 2012; Nusbaum, 2013). With respect to specific
instructional strategies, school administration recently purchased sensory boxes for each
classroom to address sensory regulation for all students across all classrooms. However,
the teachers sought more information on how to use them effectively with students that
require sensory regulation support. Therefore, the Education Director approved this
research study, in part, because it fulfilled a need expressed by teaching staff.
The school’s Education Director, Director of Special Education, and early
elementary teaching staff collaborated to choose the specific classroom setting in order to
include both students with and without disabilities within the final sample. In addition,
the teachers’ interest in working with the researcher was factored into the final selection
of the classrooms.
Classrooms
The resulting two classrooms consisted of 38 students, 19 in each group. The
kindergarten class followed a half-day program from 8:15-11:30 am. Both kindergarten
teachers worked with each group of students. Both classrooms emphasized the need for
students to achieve body basics (Appendix J). Body basics was defined as having the
attention and focus to learn from teachers and peers during whole group listening time
and during center time activities. Center time was the most structured and teacher-led
time during the day and served as the context for the embedded SDC.
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Physical aspects of center time
Center time lasted one hour and occurred during early morning and late morning
time blocks four days per week. Jo primarily facilitated the center time in Classroom 1
with both groups of students; however, both teachers collaboratively planned and selected
the activities. The set up of the classroom consisted of a carpeted area where students
gathered to listen and see the schedule for the center time tasks. Center time occurred at
four different tables within the classroom and students were expected to transition
independently between tables and initiate activities (Appendix I).
Instructional focus of center time
Center time tasks focus on specific instruction in literacy and math content areas
as well as time to work on the classrooms’ expedition topic. For kindergarten, the
students learn academic concepts through an extensive expedition study of birds. During
center time tasks, the students worked on aspects of their specific bird for a poster that
they presented during a school wide event in April 2015. Given the need to complete
their posters as well as the recent results from the standardized assessment, center time
tasks focused on completing work with less of an emphasis on the process of working.
The teacher and parent volunteers facilitated and provided explicit instruction during
specific tasks, but students were required to complete activities independently without
adult directions and/or prompts.
Student participants
Students were included in this study if they met the following criteria: (a)
identified by the classroom teacher as having possible sensory regulation concerns or (b)
established sensory regulation concerns, as indicated through school records review, that
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continue to limit student’s access to curriculum. The resulting convenience sample
included six students (nmale = 4; nfemale = 2) with Trevor and Alex having individualized
education plans or IEP’s. Students’ ages ranged from five years nine months through six
years four months. All students were Caucasian and only spoke English. Given several
data points at the therapeutic floor throughout Baseline Phase 1, three male students were
removed from the individual data collection.
One student had recently exited from speech and language services but he had a
history of sensory regulation concerns. Specifically, previous occupational therapy
assessments completed by a private clinic stated that this student had difficulties
tolerating textures on his hands and within his mouth. Both his teacher and parents
completed the Sensory Profile 2. According to these questionnaires, these difficulties
were no longer preventing him from accessing developmental activities such as
manipulating clay, paints, or glue and he was eating a variety of foods. Observations
during work and snack time conducted during the Planning Stage and Intervention Stage
(Baseline 1) noted his full participation in both these school day activities.
Trevor
Trevor was a member of Classroom 1. He participated in the after care program
and stayed for lunch on most days during the week. Trevor had an active individualized
education plan (IEP) and was initially assessed for special education services in January
2015 while attending preschool. His IEP centered on social skills and sensory regulation
and his annual goals included regulation of emotions, responsiveness to peers’ requests
for personal space, and access to sensory regulation strategies throughout the day.
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Abigail
Abigail was a member of Classroom 1. She participated in the after school care
and ate lunch at school. She did not have an active IEP or a history of sensory regulation
concerns. Her teachers included her in the study due to observed difficulties focusing on
verbal directions, use of an excessively loud voice when speaking in class, and perceived
lack of control over her body movements when sitting on the carpet.
Bobby
Bobby was a member of Classroom 1. He did not have an active IEP or a history
of sensory regulation concerns. He had an older sibling that attended this charter school.
Bobby participated in the after school care and ate lunch at school. His teachers included
him in the study due to his constant movement while sitting on the carpet or in chairs and
observed difficulties with body awareness when navigating the classroom.
Alex
Alex was a member of Classroom 2. He did not stay for lunch and his mother
picked him up from school each day. In January 2016, an initial IEP convened and
services offered for speech. Alex received twice weekly services for articulation goals
outside of the classroom. At times, these sessions took place during center time
activities. Teachers recommended him for participation in the individual data collection
for this research study due to concerns with overall processing and levels of alertness.
Mark
Mark was a member of Classroom 2. A family member picked him up after
school and took him to an after school program at a private school. Mark received
reading support weekly during the school day. This pull out service did not interfere with
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his participation during center time. Mark did not have a history of sensory regulation
issues but he asked daily to use an air-filled seat cushion during center time activities.
Sue
Sue was a member of Classroom 2. She participated in the after school program
and ate lunch at school. She did not have an active IEP. Her teacher, Mary, suspected
sensory regulation difficulties due to Sue sucking her thumb in class and removing
herself from group work several times throughout the day.
Teacher participants
Two teachers collaborated during the planning phase and actually implemented
the SDC with all students. Therefore, consistency of implementation was collected based
on both teachers presenting the aspects of the SDC, with Jo conducting more center time
activities throughout the study (nJo= 97; nMary = 50).
Table 5
Demographic Information for Teachers, Second Observer, and Researcher
Jo
Mary
Second
Observer
Gender
Female
Female
Female
Race/Ethnicity
Mexican
White
White
Languages spoken
Spanish;
English
English
at home
English
Teaching experience
(years)
Overall
9
12
9
Special education
6
0
9
Current charter school
2.5
1
N/A
Education level and
BS: Child
BS: Child
BS:
Subject area (s)
development; development Psychology
MS: Special
MS: Special
education;
education
A
Ed.D. :
Ed.D.A:
Curriculum &
Curriculum
Instruction
& Instruction
Note. A: in progress

	
  

Researcher
Female
Cuban
Spanish;
English
N/A
15
N/A
BS: Exercise
physiology
MS:
Occupational
therapy
Ed.D.A:
Special
education
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Jo
Jo primarily facilitated students within Classroom 1. Table 5 shows teacher
demographics including work and educational experiences. Jo worked with historically
marginalized groups such as students from migrant families and students with disabilities.
In this current school, Jo started in December as a long-term substitute due to the
maternity leave of the regular classroom teacher. She worked as a substitute with older
grades within the school throughout the last four years and completed her dissertation
research within the kindergarten classrooms the previous academic year. She reported a
strong familiarity with the expeditionary approach as well as the specific routines of the
kindergarten classrooms. Jo did not complete the Sensory Profiles for students included
in the individual data collection. The regular teacher completed these questionnaires in
November 2015 prior to her leave. Jo participated in the Planning Stage of this study in
December 2015 and helped to choose the engine changers and auditory cues for inclusion
during the intervention phases. Jo was primarily responsible for facilitating center time
for both classrooms. During the last two weeks of the research study, Mary assumed the
facilitator role during center time for Classroom 2 only and Jo continued to work with her
students from Classroom 1.
Mary
Mary primarily taught students in Classroom 2. This was her first year teaching
at this school and implementing the expeditionary approach. She concurrently teaches in
an afternoon preschool cooperative and has been working within elementary school
education for 12 years. Given no prior experience using the expeditionary approach, it
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was decided at the start of the school year, that she would oversee the free playtime and
the other teacher would facilitate center time. However, for the last two weeks of this
research study, Mary assumed the facilitator role for both free play and center time for
students in Classroom 2.
Role of the Second Observer
The second observer was a lecturer and liaison between the local school district
and the special education department at the local public university. She recently
completed her Ed.D. in curriculum and instruction from this university. Her teaching
experience focused on direct instruction on math and literacy areas for students with
disabilities, universal design, and use of diagnostic assessments. She also supervised preservice teachers. Her role within this research study involved data collection for the
individual participating students. Given her schedule, she mainly observed students
within Classroom 2. Her work and teaching focused on implementation of evidencebased practices and could have provided a highly normative frame of reference for the
open-ended observations recorded during the data collection of participating students.
However, in attempts to provide consistency between her and the sensory perspective of
the researcher, the second observer and the researcher met several times to discuss the
study’s purpose and research questions and practice collecting data, both quantitative and
qualitative.
Role of the Researcher
The researcher received a Master’s degree in occupational therapy, with an
emphasis on sensory integration approaches with students with disabilities. The
researcher spent 15 years as a school-based occupational therapist and entered a doctoral
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program within Special Education to research instructional practices that could address
needs for students with disabilities within inclusive educational settings.
Within the Planning Stage of the research study, this researcher acted as a
consulting school-based occupational therapist. She discussed sensory integration and
sensory processing areas of students with and without disabilities. With the teachers, she
discussed specific environmental factors within the classroom such as lighting and
placement of tools for sensory regulation. During the study, the teachers and this
researcher worked on ways to provide opportunities to use air-filled cushions since
several students wanted to use the limited amount of cushions during center time. In
addition, for Trevor, this researcher spoke with Jo and the school psychologist regarding
the embedded SDC and the specific engine changers that he used during center time. The
school psychologist incorporated the engine changers into recommendations for school
staff working with Trevor in March 2016.
Protection of Human Subjects
The Institutional Review Board for the Protection of Human Subjects from the
University of San Francisco reviewed this study protocol and provided approval based on
minimal risk to participants within the study (Appendix H). In addition, the Education
Director provided approval for this research study to be conducted within this charter
school (Appendix G). Collaboratively with the Education Director, an agreement of
expectations was completed prior to the start of the school year to ensure student
confidentiality, continuous check-ins by the researcher with all stakeholders, and
practical and ethical considerations of the study. During the Implementation Stage, two
handouts were provided to parents/caregivers and classroom teachers, including an
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additional consent form for use of photographs, videos, and audio recordings for
educational purposes only (Appendices C, D, and E). The researcher was available to
parents and caregivers at least three days per week on campus. Four parents reached out
to the researcher with questions and concerns. These were addressed in-person on three
occasions and through email based on parent’s communication preference. Lastly, the
researcher met with the Education Director at the conclusion of the data collection in
March 2016 and discussed preliminary results and scheduling a meeting to debrief
caregivers before the end of the school year.
Instrumentation
Student characteristics and goals
For students with special education services, the IEP’s and relevant evaluations
conducted by school personnel were reviewed to obtain information on goals and
objectives, functional performance areas, and educational progress. In order to receive
special education services, students not only need to meet the criteria within a certain
eligibility category, documentation and assessment results must show an adverse effect
on educational performance and a need for services to access the curriculum (Idaho State
Department of Education, 2015).
Sensory profiles and sensory preferences
For each participating student, the teacher and the parent or caregiver completed
the appropriate versions of the Sensory Profile 2 or SP-2 (Dunn, 2014). Teachers
completed the computer-based SP-2 and parents completed the paper version of SP-2.
For Abigail, parents did not return the questionnaire. For Mark, parents and Mary
completed the SP-2 after the Planning Stage. Scores between the two questionnaires for
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each student were compared to examine the reliability of responses and the validity of the
results for each student. Given that sensory processing skills are context-specific, it was
expected that differences between the school and home forms would occur. However,
the results in terms of general sensory profiles were consistent as supported by extant
literature on the use of the SP- 2 (Dunn, 2014).
Dependent/Outcome Variables
Transitions Between Center Time Tasks
Transitioning between center time tasks was measured by four distinct variables.
Time to transition
Time to transition to the new activity was measured in seconds at the moment the
previous activity ends, at the sound of the rain stick moved by the teachers. There was no
distinct clean up time within each activity.
Initiation of new activity
Initiation of the new activity was measured in seconds once the student arrived
the physical location of the new center time task. Obtaining materials necessary for the
new activity was considered part of the new activity. During Baseline 2 and the
implementation phases, initiation was timed after the student engaged in the engine
changer.
Number of prompts
The number of prompts provided individually to student from the teacher, parent
volunteer, classroom support staff, and/or peer was recorded based on the prompt
hierarchy by Neitzel & Wolery (2009; Table 6). Prompts from adults and peers were
recorded only when they were in response to the student’s sensory regulation behaviors
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such as using a loud voice or encroaching on a peer’s physical space. Prompts regarding
the content of the task were not recorded as part of the data collection.
Types of prompts
The types of prompts provided individually to students were coded based on the
prompt hierarchy shown in Table 6 (Neitzel & Wolery, 2009). Full and partial physical
prompts were not distinguished within this data collection
Table 6
Specific Prompts, Descriptions, Examples, and Codes Used for
Data Collection of Target Behaviors/Dependent Variables
Prompt/ Code

Description

Example

Physical
(P)

Teacher touches student to help
guide them appropriately.

Teacher taps student
shoulder or hand. Teacher
may hold student’s hand to
guide him or her
appropriately.

Model
(M)

Teacher demonstrates target
behavior. Modeling can be either
verbal or motor in nature.

Teacher shows students how
to sit up at desks to engage
in a fine motor task.
Teacher shows students path
to get to the next activity.

Visual
(VI)

Teacher provides visual or draws
attention to an existing visual cue.

Teacher points to the visual
schedule at the task to be
completed. Turning off the
lights to draw attention
would be a visual prompt. If
the lights are already turned
off, this is not a prompt, but
an environmental strategy
within the sensory diet.

Verbal
(VE)

Teacher provides auditory cue
either by verbal instructions or
creating sound.

Teacher states 1-2-3 eyes on
me, or counts. Teacher rings
bell or gong.
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Table 6 (continued)
Prompt/ Code
Gestural
(G)

Description

Example

Teacher makes movements with
her body.

Pointing to the visual
schedule but not a specific
part of it would be a gestural
prompt. Pointing to the area
of the room that the student
needs to walk. Pointing to a
paper to help student initiate
or continue to engage in a
task.
Note. Adapted from Neitzel, J., & Wolery, M. (2009). Steps for implementation: Leastto-most prompts. Chapel Hill, NC: National Professional Development Center on Autism
Spectrum Disorders, Frank Porter Graham Child Development Institute, The University
of North Carolina. pp.1-13.
Participation During Center Time Tasks
Participation was measured by five distinct variables.
Proportion of time spent during activity
Using 15-second increments, time spent participating in a task was recorded for
each center time activity. Then the percentage of time spent on the activity was
calculated. Time spent using the restroom was not included in the data analysis and was
considered when calculating total time and time spent during the activity.
Participant leaving activity
The number of times the participant leaves the physical space of the activity was
recorded. Retrieving necessary items for the task was noted but not considered as leaving
the activity.
Participant stopping the activity
The number of times the participants stopped the activity either by ceasing the
given task or engaging in a different activity was recorded.
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Number of prompts
The number of prompts provided individually to student from the teacher, other
classroom support staff such as a parent volunteer or a paraprofessional, and/or peer was
recorded.
Type of prompts
The type of prompts provided individually to student from the teacher, other
classroom support staff such as a parent volunteer or a paraprofessional, and/or peer were
recorded using the codes based on the prompt hierarchy shown in Table 6 (Neitzel &
Wolery, 2009).
Implementation consistency
Shown in Table 3, a three-point rubric guided the measurement of the
implementation consistency of the SDC. During both implementation phases, the rubric
was completed during each transition during center time, including before center time
and immediately after center time. As a result, implementation consistency was
measured five times during each center time.
Embedded Sensory Diet Curriculum (SDC)
The Alert Program offers specific sensory diet strategies based on a high or low
arousal level in order to reach an optimal or “just right” level of alertness to meet
environmental demands (Williams & Shellenberger, 1996). Although not widely used in
research for students with certain disabilities such as ASD, The Alert Program was
chosen to guide both the planning and implementation stages of this research study
because it incorporated awareness of one’s sensory arousal states to help guide the choice
of sensory diet strategy or engine changer. This program emphasizes the connection
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between sensory processing and environmental demands and draws from both Ayres’
sensory integration theory and the model proposed by Wilbarger and Wilbarger for
sensory arousal states (Barnes et al., 2009; Cahill, 2006; MacCobb et al., 2014; Nash et
al., 2015; Wells et al., 2012; Williams & Shellenberger, 1996).
In the current study, the teachers and the researcher chose three specific sensory
diet strategies or engine changers (Figure 3) and collaboratively decided when to embed
them into the daily class schedule based on individual student sensory processing
profiles, classroom environment, and demands of the school day. (Henry, 2000; Reinson,
2012). Given the structure of the kindergarten day, center time was chosen as the context
for embedding these strategies during the transition times between tasks.

Figure 3. Icons used on schedule board for three engine changers collaboratively chosen
by researcher and classroom teachers (Henry, 2000; Williams & Shellenberger, 1996).
Procedures
Planning stage
In September 2015, the researcher and the Education Director met to discuss the
logistics of the study and establish an agreement of expectations for both the school and
teacher as well as for the researcher. After assessing both the needs of the classroom and
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the interest from the teachers, the Education Director assigned both kindergarten
classrooms to participate in the study.
In October 2015, the researcher met with both kindergarten teachers to discuss the
timeline and specific aspects of the research study. The Education Director and
classroom teachers of both kindergarten classrooms sent home the informed consent to all
students within their parent-school communication folders. Teachers sent follow up
emails to those parents who did not return the informed consents. The researcher
communicated with one parent who had concerns regarding the nature of the embedded
sensory diet strategies. All of the parents completed the consent forms and agreed for
their students to participate in the study.
After obtaining the informed consents in early November 2015, the researcher and
teachers discussed specific students, both with and without disabilities, to focus the
quantitative aspects of the data collection. Classroom 1’s regular teacher initially
identified five students, two with documented sensory regulation concerns and with
active IEP’s. Mary identified three students, none with active IEP’s as of November
2015. Mary expressed concerns with behaviors such as excessive movement and
withdrawal from certain sensory-based activities that she felt interfered with the students’
participation in the classroom.
For all eight students, parents or caregivers as well as the classroom teacher
completed respective versions of the SP-2 (Dunn, 2014), to obtain information
specifically related to sensory preferences and sensory processing skills of each student
within this subset. In addition, the researcher reviewed relevant school records such as
assessment reports and IEP’s. Information obtained from these sources helped inform the

	
  

83	
  
specific sensory diet strategies or engine changers to implement within the classroom
routine during the second stage of the study.
In early November 2015 in order to prepare for the collaboration meeting with the
teachers, the researcher conducted two classroom observations in order to familiarize her
with the classroom expectations and procedures as well as identify ways to embed a SDC
within the classroom routine.
During mid-December 2015 and following guidelines suggested by Reinson
(2012) for researching a SDC, the classroom teachers (regular teacher for Classroom 1,
Jo, and Mary), and this researcher met to discuss specific student sensory preferences and
sensory needs, specific strategies implemented as part of this curriculum, and how to
present these concepts and the specific strategies into the classroom.
Choosing the sensory diet strategies
Excluding passive sensory diet strategies. During this Planning Phase, the
researcher and teachers discussed embedding active sensory diet strategies only for three
main reasons. First, the extant literature on passive sensory diet strategies suggest that
students could experience negative outcomes (Davis, Durand, & Chan, 2011; Weeks,
Boshoff, & Stewart, 2012). Second, we discussed the mission of the school and the
emphasis on collaboration between students and teachers. Therefore, we wanted students
to actively choose and engage in the embedded strategies. Lastly, a main goal of this
study was to embed strategies within existing routines. Passive strategies require a
student to stop participating in the classroom in order to receive the strategy. Therefore,
passive strategies were not considered for inclusion in this study.
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Choosing active engine changers. The active sensory diet strategies drew mainly
from research studies on physical activities completed within the classroom as well as
practice-based resources focusing on occupational therapy strategies including the Alert
Program (Burns et al., 2016; Camahalan & Ipock, 2015; Carlson et al., 2015; Henry,
2000; Webster, Wadsworth, & Robinson, 2015; Williams & Shellenberger, 1996).
Consistent with vocabulary from the Alert Program, sensory diet strategies were referred
to as engine changers.
Jo and Mary also discussed incorporating strategies that were already part of the
classroom routine: (a) deep breathing (smell the roses, blow out the candles) and
(b) yoga activities (assuming a lotus position). Given no negative results from Flook et
al. (2010) on mindfulness practice that included deep breathing and yoga positions with
elementary-aged students, the researcher and teachers decided to continue the deep
breathing and embed it at the start and end of the center time routine. Teachers discussed
that they would lead the deep breathing or the lotus with students after center time
depending on student’s activity level and transition to the carpet after all four center time
tasks.
Additional strategies. Prior to the start of the study, two air-filled seat cushions
were available to students within Classroom 1. Bobby and Mark used or requested the
use of this cushion on most days. For Trevor, he had a variety of sensory tools including
noise-canceling headphones and a chew item to address concerns with sensory
processing. These strategies were written into his IEP and were kept within his cubby.
The teachers and researcher discussed maintaining the access of the cushions for all
students. Jo secured three more cushions. Trevor’s strategies could not be altered given
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his IEP. Therefore, the researcher and second observer recorded when additional sensory
strategies were implemented during center time tasks.
Embedding sensory diet strategies
Center time routine. The teachers and researchers decided to embed the engine
changers within the center time routine. Given the structure of the school day, center
time represented the most adult-directed part of the day and students were expected to
follow specific directions and fully participate in activities. Center time consistent of
four stations with 1-2 stations facilitated by the teacher and a parent volunteer. However,
other stations required students to initiate and sustain their attention to focus
independently on tasks.
Visual schedule. The teachers suggested that visual cues be added to the magnetic
white board already used to describe the center time schedule rather than having a
separate poster board or having the teacher draw the symbols or icons.
Additional cues. The researchers and teachers discussed and decided to
incorporate an additional auditory cue, the metronome sound, after the existing rain stick
sound to the routine (Kenny, 2012, track 1).
Adjusting baseline phase 2. In order to provide ethical safeguards during
Baseline Phase 2, the researcher and teachers discussed the aspects of the SDC to keep
and to eliminate during this phase of the study. It was decided that all supports, visual
cues and auditory cues would remain in order to not disrupt or change the students’
newly learned classroom routine. Additional teacher prompts such as modeling and
verbal prompts during transitions would be removed. Thus, a complete removal or
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withdrawal of the intervention did not occur and deviated from typical single subject
research designs using an ABAB format.
After the collaboration meeting with the teachers, the researcher and the second
observer conducted one final observation before the implementation stage. This
observation, involving students not involved in the individual data collection, provided
data validation for the data collection procedures. Afterward, the researcher and second
observer discussed specifics regarding both how the data would be collected as well as
the form designed for this study, with time spent reviewing the questions to ask students
during the intervention phases of the study to gain the student perspective on the
embedded sensory diet strategies. The data collection forms were revised based on this
observation and discussion.
Prior to the start of the implementation stage, the researcher drew and prepared all
icons used for the schedule board, prepared boards for rating arousal states, and
purchased metronome sounds on I-tunes (Kenny, 2012, track 1). These aspects of the
intervention were shown to both teachers prior to use by the students in the classroom.
Implementation stage
The Implementation Stage began after an extended school break in January 2016
and concluded just before the spring break in March 2016.
Baseline phase 1
This phase extended over a three-week period with seven data collection days.
The researcher and second observer conducted observations without interfering with the
existing routines. During this phase, one additional student, Mark, was added to the
study during the second week of data collection based on teacher input. Individual data
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collection for three students was discontinued given observational data and lack of trends
upon visual analysis of the measures of the two outcome variables.
During the last day of Baseline Phase 1, the researcher introduced the concept of
sensory regulation to all students of both classrooms and the aspects of the intervention
including rating sensory arousal states and practicing the first set of sensory diet
strategies. In order to make the concepts more accessible, sensory arousal states were
analogized to the speed of the engine of a car. For example, the researcher discussed
with students how their bodies feel when they wake up in the morning. For those
students that stated they were tired, the researcher asked how they make their bodies
wake up or how they would increase the speed of their body engine to get ready for
school. This followed the lessons from the Alert Program and was consistent with an
alerting and calming song that one of the teachers used during her morning circle time.
In addition, the sensory diet strategies were referred to as engine changers. After this
lesson, the teachers and researcher decided to introduce one engine changer per week
during Intervention Phase 1 in order to ensure the students remember the strategy and
could make a clear choice between the calming or alerting version of each strategy.
Teachers were provided with an updated procedural timeline to reflect this change (Table
7).
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Table 7
Introduction of Engine Changers and Prompts Throughout
Implementation Phase 1
Week
1

Transitions
Carpet to Center Task 1

Engine Changer
Deep breathing

Center Task 1 to 2
Center Task 2 to 3
Center Task 3 to 4

2

Center Task 4 to Carpet
Carpet to Center Task 1

Deep breathing
Deep breathing

Center Task 1 to 2
Center Task 2 to 3
Center Task 3 to 4

3

Type of Engine
Changer
Calming

Additional Cues
Visual cues

Hold – Calming
Jump - Alerting

Rainstick
Metronome

Calming
Calming

Visual cues
Visual cues

Hold – Calming
Popcorn - Alerting

Rainstick
Metronome

Center Task 4 to Carpet

Deep breathing

Calming

Visual cues

Carpet to Center Task 1

Deep breathing

Calming

Visual cues

Step – Calming
Stomp - Alerting

Rainstick
Metronome

Calming

Visual cues

Center Task 1 to 2
Center Task 2 to 3
Center Task 3 to 4
Center Task 4 to Carpet

Deep breathing

Note. Engine Changers drawn by researcher for use in this study. Ideas and resources
from Henry, 2000; Williams & Shellenberger, 1996.
Intervention phase 1
Intervention Phase 1 occurred over the next consecutive three weeks following
Baseline Phase 1. This phase included ten data collection days. The teacher initially
incorporated the visual cues onto the magnetic white board used to describe the schedule
for center time. After two sessions, she began to allow a student helper to place the
magnets on the schedule. For example, Jo explained the center time tasks and then asked
the student helper to place the beginning engine changer (blue cues), engine changer cues
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(orange), and engine changer of the day (white rectangles) on the schedule. Jo then asked
other students to demonstrate the engine changer of the day. Mary preferred to have the
student helper place the magnets on the center time schedule and review the engine
changers before explaining the specific center time tasks. Figure 4 shows the resulting
schedule that the students viewed during this phase of the study.

Figure 4. Visual Schedule of Embedded Sensory Diet Strategies. White squares show
engine changers, each with a more calming or alerting option. The orange circles
represent when the students were expected to complete the engine changers within the
center time routine. The blue circles were a calming strategy that was already used
within the classroom.
After reviewing the schedule and completing a calming engine changer already
incorporated into the classroom routine, the students would be dismissed in small groups
to their first center time task. Prior to physically moving to the location of their first task,
students rated their sensory arousal levels placing their name on a specific section of the
board that was labeled either Fast, Medium, or Slow (Figure 5). During Intervention
Phase 1, teachers and students prompted each other verbally by stating “make sure to
check in” or “check your body engine before going to your first center”.
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Figure 5. Chart used by students to rate their body engine level
(how is your body engine running), with names occluded for this
document to safeguard confidentiality. Names on the left side
represent students absent on this day. (Williams & Shellenberger, 1996)
Quantitative and qualitative approaches were implemented to collect data from
multiple sources. First, for participating students, the researcher and second observer
noted the student’s self-rated engine level initially and throughout the center time. In
addition, questions were asked and responses recorded regarding rating sensory arousal
levels: (a) how does your body feel when your engine is running (fast, medium, slow)
and (b) how do your body basics feel after you completed your engine changer
(Appendix F).
Lastly, during the last week of Intervention Phase 1, the researcher sent home
with each child a fact sheet regarding sensory regulation for the caregivers as well as an
engine level card for each student. The purpose of this handout was to both provide
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information regarding the sensory regulation curriculum that has been embedded during
center time as well as inform families that the routine would be slightly altered during the
next baseline phase.
Baseline phase 2
Baseline Phase 2 started immediately after the first intervention phase. It only
spanned two weeks with six data collection days due to a school holiday, a field trip, and
an unexpected emergency school closure. The researcher and teachers decided to
eliminate only the additional prompts provided by the teacher for students to rate their
body engine level and participate in the engine changers at each center activity. These
included verbal prompts and modeling of the engine changers before and during centers.
All other cues, the rating board, the visual cues for the schedule, and the metronome
remained as part of the center time routine established during Intervention Phase 1. If the
students themselves requested to model the engine changer at the start of centers, the
teacher led the group in this engine changer. The researcher and second observer
continued to check in with students regarding rating their body engine levels during the
center time. In addition, non-target behaviors such as students engaging in sensory diet
strategies without prompting were added to the guiding questions on the data collection
sheets for this stage (Appendix F).
Intervention phase 2
Intervention Phase 2 began immediately after Baseline 2 for the following three
weeks with ten data collection days. Procedures followed the same steps as Intervention
Phase 1. To address social validity of the SDC and verify themes that resulted from
qualitative data, the researcher conducted member checks with the students directly using
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a whole classroom approach. First, the researcher presented some of the relevant themes
that emerged from the audio recordings and observations regarding the self-evaluation of
body engine levels and the engagement in the engine changers from the relevant phases
of the study. The students were asked to provide feedback regarding their experiences.
The researcher recorded this session, transcribed the MP-3 files verbatim, and then coded
and analyzed the transcription for emerging themes.
Post data collection
After the last day of data collection, the researcher and the Education Director
discussed preliminary results of the research study. Based on the agreement of
expectations established at the beginning of the study, documentation of the results and
how to present the results to all stakeholders were discussed. In addition, member checks
were conducted with the teachers and with the students in both classrooms to discuss the
themes that emerged within the last intervention phase as well as facilitate further
discussion on their use of the SDC beyond the data collection phase of this study.
Validation of Data Collection Procedures
To address interobserver agreement and to verify the logistics of the data
collection procedures, the researcher and the second observer conducted one day of
observation (four tasks) during the Planning Stage of this study. Students observed during
this session were not included during the data collection of the Implementation Stage.
Data collection forms were collaboratively revised after this practice session and
interobserver agreement was calculated. In addition, during two days of Baseline Phase 1
(8 tasks), the researcher and second observer collected data on the same students to add to
the analysis of interobserver agreement.
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For verification of the qualitative data, the researcher and teachers met to discuss
the emerging themes from the observations and audio recordings collected by the
researcher and second observer. In addition, students from both classrooms met with the
researcher and the teachers to discuss these themes and offer an opportunity for more
information from the students using a whole classroom approach. No meetings were
conducted individually with any of the six participating students from the quantitative
data collection.
Social Validity
According to Horner et al. (2005), researchers implementing a single-subject
research design need awareness of the practicality or social validity of the intervention.
These authors suggested various procedures to safeguard social validity. For one, the
dependent measures should be relevant and of high importance to the participants of the
study. Transitions and participation in classroom activities have been targets of several
research studies given their importance to the student and the teacher within the
classroom (Fleury et al., 2014; O’Reilly et al., 2005; Schmit et al., 2000; Siegel & Lien,
2015). For the teachers involved in this study, they both discussed transitions and
participation during centers as areas of concern for several students in the classroom. For
Trevor, his goals established during his initial IEP centered around transitions and
participation in the classroom. Lastly, for Alex, his parents expressed concerns regarding
his sensory regulation and were pursuing supports outside the school to help address his
needs at home. Alex’s mother stated that she was grateful that a SDC would be
incorporated within the classroom.
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Second, Horner et. al (2005) discussed ensuring the effectiveness of the
intervention as well as its effect on the target behaviors. The procedures of this study
incorporated daily check-ins with both teachers throughout all phases as well as check-ins
with parents through face-to-face meetings and handouts provided by the researcher.
Lastly, the teachers and the researcher collaboratively decided to keep the changes in the
routine established during Intervention Phase 1 throughout the rest of the study in order
not to disrupt the students’ new center time schedule.
Lastly, the exploration of the perspectives of the students and incorporating the
voices from several students who participated within the embedded SDC helps to add to
the social validity of this current investigation.
Quantitative Data Analysis
Interobserver agreement
The researcher and second observer collected data on the same students during the
same center time tasks during one session during the Planning Stage and two sessions of
Baseline Phase 1. For each measure, the percentage of accuracy between the scores was
calculated.
Sensory profile, 2
During the Planning Stage, for each participating student, the researcher scored
and analyzed the caregiver version of the SP-2 following the guidelines established in the
manual (Dunn, 2014). The teacher version of the SP-2, administered online,
automatically scored and analyzed the responses for each participating student. The
results were organized into three sections: (a) overall sensory profile, (b) sensory
processing areas, (c) behavioral manifestations at home or school (Dunn, 2014). Figure
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6 represents that classification system within each section based on the normed sample
from the SP-2 (Dunn, 2014). An individual’s sensory profile describes the overall pattern
of obtaining and responding to sensory input from the environment. For instance, an
individual that seeks input more than others generally adds sensory experiences to
activities either by intensity or number of sensory experiences. For instance, a young
child may pound play dough rather than simply roll it (Dunn, 2014). Second, when
interpreting the responses from the sensory processing areas, extreme scores such as
almost always and frequently were analyzed, since these could effect the overall score on
the specific processing section (Dunn, 2014). Third, given the relationship between
sensory processing challenges and emotional and behavioral responses (Dunn, 2014), the
behavioral sections on the home and school forms, interpreted with the profile and
processing sections, were thought to provide additional information on how a student
could meet the demands of a classroom. Lastly, given the relationship between sensory
processing, arousal level, and meeting environmental and situational demands, four
school factors based on the individual’s sensory profiles and sensory processing were part
of the results from the teacher version of the SP-2: (a) need for external support such as
teacher prompting, (b) degree of awareness of environment and alertness, arousal level,
(c) tolerance of changes in routine and of unexpected sensory inputs, and (d) availability
for learning or meeting the “just right” threshold of sensory input to access classroom
activities (p. 59, Dunn, 2014). This information contributed to the discussion on the
sensory diet strategies that were embedded during the transitions of center time.
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Figure 6. SP-2 scoring system. Reprinted with permission by Pearson Education
Incorporated from Dunn, W. (2014). Sensory Profile Manual (Second Edition). San
Antonio, Texas: Pearson Education Incorporated, p. 48
Transitions between center time tasks
At each center time activity, time in seconds was recorded on a smart phone
stopwatch for two measures of transitions between center time tasks, (a) time to
transition and (b) time to initiate a task. The researcher inputted the data for each task
within an Excel spread sheet for participating students after each day of data collection.
At the conclusion of each phase (Baseline Phase 1, Intervention Phase 1, Baseline Phase
2, and Intervention Phase 2), means, standard deviations, medians, and ranges were
calculated within Excel.
Visual analysis
In addition, for each participating student, line graphs were generated for each
measure within Excel for visual analysis to examine level, trend, and variability of the
data (Gast & Ledford, 2014; Horner et al., 2005). Given wide ranges in data for certain
measures, the median line of Baseline Phase 1, instead of a linear trend line or mean,
served as the basis for the visual analysis comparing the subsequent phases (Gast &
Ledford, 2014, p.176-181).
Effect size measure
To quantify the changes observed upon visual analysis and for consistency with
emerging standards within the practice of single subject research, effect size was
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calculated using the non-parametric approach of nonoverlap of all pairs, NAP. The
calculation of NAP compares data points from two phases that show no overlap and
divides this number by the total number of possible comparisons. The resulting value
provides the likelihood that the changes between phases are due to the intervention
(Glazek, 2016; Parker & Vannest, 2009). Therefore, the NAP helps to quantify the
effectiveness of an intervention when comparing two phases and allows for comparisons
across participants.
Using the NAP approach for measuring effect size, the following criteria
facilitates interpretation of the NAP values: (a) small effect: 0-.65, (b) medium effect:
.66-.92, and (c) large effect: .93-1.00 (Parker & Vannest, 2009). However, such results
should be interpreted with caution as the meaning of the effect is always depended on
context (i.e., in this case, the individual). Researchers include an effect size to
compliment the visual analysis (Parker, Vannest, & Davis, 2012). The NAP approach
allows for greater precision and addresses two limitations of visual analysis alone: (a)
subjective process and (b) specific to only the immediate context and specific participant
(Glazek, 2016; Parker & Vannest, 2009). NAP was calculated by hand using functions
within Excel. The hypothesized direction of the measure, either increasing or decreasing
with intervention, was considered during the NAP calculations (Glazek, 2016; Parker &
Vannest, 2009). For instance, from Baseline Phase 1, decreases were expected in
measures of time to transition, time to initiate, number of times left center, and number of
times stopped activity. Increases in time spent participating in the activity were
hypothesized and were coded appropriately during the calculations.

	
  

98	
  
Prompts for transitions
Additional prompts provided individually to participating students by adults or
peers were recorded based on the type of prompts by Neitzel and Wolery (2009). At the
end of each data collection day, this information was inputted within the Excel
spreadsheet for each participating student. Means and standard deviations were
calculated within Excel as well as bar charts generated.
Participation in center time tasks
Participation in activities were quantified by (a) the number of times the student
left the center time activity, (b) the number of times the student stopped the activity or
engaged in an unrelated task, and (c) time spent participating in the activity. For the first
two measures, tally marks were manually calculated and inputted into Excel. Time spent
on the activity was calculated manually based on percentage of time participating as
compared to total time of the center time task. Descriptive statistics, such as means,
standard deviations, medians, and ranges were calculated for each measure at the
conclusion of each phase of the Implementation Stage (Baseline Phase 1, Intervention
Phase 1, Baseline Phase 2, and Intervention Phase 2).
Visual Analysis
In addition, for each participating student, line graphs were generated for each
measure within Excel for visual analysis to examine level, trend, and variability of the
data (Gast & Ledford, 2014; Horner et al., 2005). Given wide ranges in data for certain
measures, the median line of Baseline Phase 1, instead of a linear trend line or mean,
served as the basis for the visual analysis comparing the subsequent phases (Gast &
Ledford, 2014, p.176-181).
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Effect size measure
Consistent with the measures for the first outcome, the effect size was calculated
using the non-parametric approach of nonoverlap of all pairs, NAP. NAP was calculated
by hand using functions within Excel.
Prompts for participation
Additional prompts provided individually to participating students by adults or
peers were recorded based on the type of prompts by Neitzel and Wolery (2009).
Prompts related to the content of the center task were not included within this analysis.
At the end of each data collection day, this information was inputted within the Excel
spreadsheet for each participating student. Means and standard deviations were
calculated within Excel as well as bar charts generated.
Engagement in engine changers
Three measures were analyzed to quantify each participating student’s responses
to the SDC: (a) does the student engage in the engine changer during the transition, (b)
if the student engages in the engine changer, does he or she choose the calming, alerting,
or both versions, and (c) self-rating of body engine levels. For each measure during
Intervention Phases 1 and 2 and Baseline Phase 2, frequency counts and percentages were
conducted within Excel for each participating student.
Prompts for completing engine changers
Additional prompts provided individually to participating students by adults or
peers were recorded based on the type of prompts by Neitzel and Wolery (2009). The
prompts such as the visual cues on the schedule board were not included since these were
presented to the entire class. At the end of each data collection day, this information was
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inputted within the Excel spreadsheet for each participating student. Means and standard
deviations were calculated within Excel as well as bar charts generated for each phase.
Prompts from peers
The culture of the classroom centered on the interdependence of peers to help
each other meet the demands of the classroom as well as to create a culture of inclusivity.
Therefore, the number and nature of prompts given by peers for transitions, participation
in center time tasks, and engagement in the SDC were recorded for each of the six
participating students to see if any patterns emerged.
Implementation consistency
Data collection for teacher implementation consistency occurred using a threepoint implementation rubric at each center time transition (Table 2). Frequency counts,
percentages, means, and standard deviations were obtained for each teacher throughout
the two intervention phases. For Jo, means and standard deviations were also calculated
based on combining the results from Classroom 1 and Classroom 2.
Qualitative Data Analysis
Student Perspectives
To add to the quantitative data and explore student perspectives about
participating in a SDC, the researcher and second observer asked structured questions
regarding the self-ratings of body engine levels and engaging in the engine changers
during center time tasks: (a) how does your body engine feel when it is at a particular
level and (b) how do your body basics feel after completing an engine changer.
Additional questions were asked if students were engaged in other sensory diet strategies
such as the air-filled seat cushion or the noise-canceling headphones. Questions were

	
  

101	
  
asked of all participating students as well as additional students in the classroom. Given
the whole classroom approach, the rationale to include students outside the quantitative
data collection was to gain a broader perspective on the efficacy of the SDC. The
responses to these questions were recorded using a smart phone or written verbatim. The
audio recordings were transcribed verbatim at the end of each data collection day using
Transcribe, on online application.
The researcher coded and analyzed thematically this qualitative data both for
participating students and other students in the classroom not directly involved in the
quantitative data collection (Portney & Watkins, 2009). To conduct member checks, the
researcher met with the teachers after the conclusion of the data collection. The
researcher conducted a brief meeting directly with the students at the end of Intervention
Phase 2 to discuss information coded and analyzed in the previous phases and obtained
their overall feedback.
Observations related to quantitative analysis
In order to provide context and information regarding the specific tasks completed
during the quantitative data analysis, the researcher and second observer took notes about
the nature of the task and relevant observations of student behavior such as behaviors that
indicated sensory arousal levels and relevant interactions with peers. This provided more
specific information regarding extreme data points or outliers that resulted from the
quantitative data analysis (Portney & Watkins, 2009).
Teacher feedback on implementation
The researcher and second observer recorded observations regarding factors
related to the teachers embedding of the sensory diet strategies such as asking students to
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model the engine changers and engagement in additional strategies during center time
and/or during other times throughout the day. These notes were organized alongside the
quantitative data for each transition during center time. The researcher coded this data
thematically and conducted member checks with the teachers.
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CHAPTER FOUR: RESULTS
The purpose of this study was to examine the effect of embedding sensory diet
strategies within existing routines for students with and without disabilities within a
general education classroom to support transitions between and participation during
center time tasks. The strategies were chosen by both the teachers and researcher and
considered both the demands of the classroom as well as individual sensory processing
patterns of the participating students. This research study sought to answer four
questions: (a) does a student’s transitions between center time tasks improve with the
introduction of a SDC, (b) does a student’s participation during center time tasks
improve with the introduction of a SDC, (c) is the implementation of the SDC by the
teacher consistently applied, and (d) what are the student perspectives regarding
engaging in the sensory diet strategies and self-rating of sensory arousal states. The
results for the two outcomes, transitions between and participation during center time
tasks, are presented using both quantitative and qualitative data and based on each
participating student. Implementation consistency results focus on individual teacher
data. Student perspectives were obtained for both participating students and additional
students in both classrooms.
Trevor
Review of Educational Records
During the Planning Stage, the researcher conducted a records review of Trevor’s
educational records in order to incorporate relevant goals within the embedded SDC.
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Previous occupational therapy services
Trevor received occupational therapy services at two different private clinics in
June and August of 2014 due to difficulties regulating auditory, proprioceptive, and
vestibular inputs. His parents added that he struggled with maintaining his personal
space in the classroom and that he did not seem to understand the non-verbal social cues
from his peers. During this initial assessment, his father added,
Transitions can go well, but then there are tough transitions.
You just don’t know which will happen. Getting him back after
a melt down can be difficult. He tries to self regulate by being a
spaz and it may look like it is inappropriate behaviors.
Current individualized education plan (IEP)
Eligibility for special education services. Currently, Trevor’s educational
eligibility category was listed as developmental delay. In late May 2015, the IEP team,
including his parents, decided to conduct further assessment to rule out an educational
diagnosis of autism spectrum disorder during the upcoming academic school year.
Goals. Trevor’s annual IEP review occurred in December 2015. His goals
centered on regulation of emotions, responsiveness to peers’ requests for personal space,
and access to sensory regulation strategies throughout the day. Specifically, the use of
sensory tools, such as headphones, sensory breaks, items to chew, and weights were
accommodations written into the most recent IEP.
Services. Services included individualized positive behavior support for 75
minutes per week and one consultation session with the district occupational therapist as
needed. Trevor’s behavior support occurred both within and outside of the classroom. In
the mornings, a paraprofessional provided more intense sensory input through use of
swings and scooter boards in a small room. She used pictures and icons to create a social
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story around the use of sensory strategies within the classroom (Figure 7; Gray, 2010). In
addition, a student teacher from a local university provided support within the classroom
during center time as well as taking him outside the classroom when needed, to provide
more intense sensory input such as swinging, riding a scooter board, and receiving
passive proprioceptive input through joint compressions.
!
!

!

Figure 7. Trevor’s sensory regulation social story designed December 2015.
Individual sensory processing patterns
The Sensory Profile, 2 (SP-2) was completed by both the caregiver and teacher
during the Planning Phase (Dunn, 2014). The results of the SP-2 provided teachers and
researchers with an overall sensory profile, unique sensory processing patterns, and
possible implications of sensory processing on distinct behaviors and school factors.
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Table 8
Trevor: Results from Sensory Profile 2, Caregiver and Teacher Versions
Profile

Processing Area

Behavioral Sections
School Factors
Home
School
Seeking/Seeker2
Auditory2
Social
Behavior
Need of external
2
1
Avoiding/Avoider
Visual
emotional
associated with
support
Sensitivity/Sensor2 Touch2
Attention
sensory
Level of arousal
Registration/
Movement2
processing
Tolerance of
Bystander2
Oral1
changes in
routine
Availability for
learning
Note: 1: from caregiver version; 2: from teacher version
As expected, Trevor’s results from the caregiver version differed from the teacher
version, suggesting that at school but not at home, sensory processing patterns impact his
behavior and access to activities. At school, Trevor’s overall sensory profile included
both seeking and avoiding as well as increased and decreased sensitivities to
environmental inputs. In looking at the specific sensory processing areas, Trevor
appeared to seek out visual inputs and appeared not to register tactile inputs (Table 8).
Anecdotally, this result was consistent with both the teacher’s reports that Trevor often
upsets peers by touching them in line or sitting too close to them on the carpet. His father
also mentioned that maintaining his body space was an area of concern for both parents
and teachers during his initial IEP. The specific responses on the caregiver and teacher
questionnaires of the SP-2 suggested extreme reactions to unexpected noises and
background noises within larger groups.
As a result of records review, teacher input, and these results from the SP-2, the
researcher and teachers collaboratively determined that given his unique sensory profile,
that the sensory diet strategies embedded within center time transitions, needed to
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provide Trevor with a choice between a more sustained or calming option as well as a
more intense or alerting option.
Engagement in embedded SDC
Before discussing the results that addressed the specific research questions, it is
important to examine Trevor’s engagement in the actual sensory diet strategies or engine
changers.
Engine changers
Table 9
Trevor: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
INT 1
BL 2
INT 2

Engagement in Engine Changers
(Counts and Percentage)
YES %
No %
Total
10
71% 4
29% 100%
7
12% 7
88% 100%
11
73% 4
27% 100%

Calming
36%
12%
40%

Type of Engine Changer
(Percentage)
Alerting Both None Total
43%
0%
21%
100%
0%
0%
88%
100%
6%
27% 27%
100%

As Table 9 shows, Trevor engaged in more calming engine changers when
compared to more alerting engine changers during both intervention phases. During
Baseline Phase 2 when the teacher’s prompts were eliminated, Trevor engaged in the
engine changers only 12% of the time. This is consistent with the results from the SP-2
that suggested that Trevor requires more external supports to meet the classroom
demands (Table 8).
Trevor discussed with the researcher that he jumps and even likes to add kicks to
his jumps when his body engine is feeling “fast”. During Intervention Phase 1, Trevor
loudly described his response to noises in the classroom,
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Well, just, my engine changer did go so high that I kicked and kicked
and kicked and kicked and kicked. My engine changer got so angry.
Trevor’s own perspectives suggest that he interpreted his levels of sensory arousal
based emotional reactions to environmental demands. Situational demands also appeared
to change his sensory arousal state.
Self-ratings of arousal states
Table 10
Trevor: Self-Rating of Body Engine Level (in Percentages)
Phase
INT 1
BL 2
INT 2

Fast
36%
12%
13%

Medium
36%
63%
87%

Slow
28%
25%
0

None
0
0
0

Total
100%
100%
100%

Overall, Trevor’s initial self-ratings of sensory arousal states favored a “medium”
level as the study progressed. Table 10 shows that by the last phase of the study, he rated
his sensory arousal state “medium” for 87% of sessions. In examining interviews with
Trevor, it appeared that his body engine level often changed abruptly given certain
situational demands. For instance, during Intervention Phase 2, Trevor had rated his
body engine “medium” but then he quickly screamed loudly and pounded the ground
with his fists after his group was not able to start at the IPAD center.
In addition to the initial self-ratings, the researcher asked students to rate their
body engine levels if a student engaged in a sensory diet strategy that was not part of the
embedded SDC. The most common of these strategies was the use of an air-filled seat
cushion. After independently retrieving a cushion, the researcher asked Trevor how his
body engine was feeling. He rated it as medium and then stated that his body felt “really
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calm” and that sitting on the air-filled seat cushion made his body feel “happy and
friendly”.
Prompts from adults
Overall, adults, both teachers and parent volunteers, provided more additional
verbal cues for Trevor to complete the engine changers within Intervention Phase 1
compared to Intervention Phase 2 (Table 11).
Table 11
Trevor: Mean, Standard Deviation, and Percentage of Types of Prompts for Engagement
in SDC
Phase

Number of prompts
Mean
SD
Physical
INT 1 0.92
0.95
0
BL 2 0
0
0
INT2 0.53
0.83
38%

Type of Prompts (percent)
Modeling Visual Verbal Gestural
17%
8%
75%
0
0
0
0
0
0
0
62%
0

Total
100%
0
100%

Prompts from peers
For Trevor, no peers provided additional prompts for his completion of the engine
changers or rating his arousal levels.
Summary
In summary, Trevor engaged in the engine changers during a majority of
opportunities during the intervention phases and did not engage in the engine changers
during Baseline Phase 2. Therefore, it is considering this context that we examine the
results for the first outcome measure, transitioning between center time tasks.
Transitions between center time tasks
One of the initial research questions sought to examine the impact of embedding a
SDC on the outcome of improving independent transitioning between activities during
center time for students with and without disabilities. Results for the two measures of
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independent transitioning, time to transition and time to initiate, are presented through
descriptive statistics, visual analysis, and effect sizes using the NAP approach.
Table 12
Trevor: Descriptive Statistics for Time to Transition and Initiate
Phase
Time to Transition (seconds)
Time to Initiate (seconds)
Mean SD
Median Range
Mean
SD
Median
Range
BL 1 33.57 17.92
25.00
16-60
62.14
94.67
20
0-25
INT 1 17.73 13.75
13.00
2-42
25.93
42.45
15
0-165
BL 2 63.70 59.98
42.31
5-170
17.38
23.23
9
0-32
INT 2 29.71 29.30
22.61
3-120
15.13
20.11
7
0-60
Trevor’s time to transition
Trevor’s time to transition was initially examined by visually analyzing level,
trend, and variability of the data plotted on the line graph shown in Figure 8. The median
line of Baseline Phase 1 served as the reference line for trend comparisons between the
phases. This visual analysis was quantified by calculating the effect size using the, NAP
approach, the nonoverlap of all pairs. The mean and the median line for each phase
facilitated the analysis of variability within each phase to account for outliers in the data
and add in the visual analysis (Gast & Ledford, 2014).

Figure 8. Trevor’s time to transition. Solid lines: Mean; Dashed lines: Median
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Table 13
Trevor: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
15
8
15

Overlap
& Ties

Nonoverlap

Total
Pairs

25.5
34.5
38.5

79.5
21.5
66.5

105
56
105

NAP
.76
.38
.63

Effect
size
medium
small
small

Level. Overall, Trevor’s time to transition was lower during the intervention
phases (Table 12; Figure 8), thereby suggesting that the embedded SDC possibly
supported Trevor’s shift to new tasks by helping Trevor decrease the time needed to
transition to the new center time task. The magnitude of this change appeared stronger
for Intervention Phase 1 compared to Intervention Phase 2 (Table 13), with a medium
effect size found for Intervention Phase 1. Spikes in transition times occurred twice
during Baseline Phase 2 and once during Intervention Phase 2. During Baseline Phase 2,
Trevor’s time to transition spiked during the last two tasks, both occurring on the same
day. For the highest level, Trevor transitioned from the IPAD center and required eight
verbal prompts from peers and parent volunteers to move to the next task. While walking
to the next task, Trevor appeared upset to transition to a writing center. He stated, “This
is too hard for me” while crying and speaking loudly. During Intervention Phase 2, the
highest level occurred during the first task of the center time. He had engaged in the
engine changer with his entire class led by Jo.
Trend. Overall, time to transition trended lower during all phases. Within the
baseline phases, a slight decrease in time to transition appeared to occur towards the end
of Baseline Phase 1 but an increase in time to transition occurred during Baseline Phase
2. For the intervention phases, Trevor’s time to transition fluctuated between tasks, but
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appeared to trend lower when compared to the slight increasing trends of Baseline Phase
2 (Figure 8).
Variability. The median line facilitated the visual analysis of variability within
each phase. This analysis showed high variability within each phase. In addition,
examining the standard deviations for each phase, it appears the consistency in Trevor’s
time to transition decreased as the study progressed. In contrast, additional data from
Trevor’s time to initiate new tasks showed decreases in time and more consistent results
as the research study progressed.
Trevor’s time to initiate
Trevor’s time to initiate was initially examined by visually analyzing level, trend,
and variability of the data plotted on the line graph with the median line of Baseline
Phase 1 as the reference line (Figure 9). This analysis was quantified using the effect size
measure, nonoverlap of all pairs approach, NAP.

Figure 9. Trevor’s time to initiate. Solid lines: Mean; Dashed lines: Median
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Table 14
Trevor: Effect Size Results for Time to Initiate
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data Overlap
points for
& Ties
other phase
15
42.5
8
22
15
36

Nonoverlap

Total
Pairs

NAP

62.5
34
69

105
56
105

.60
.61
.66

Effect
size
small
small
medium

Level. Overall, Trevor’s times to initiate decreased as the study progressed with
the lowest levels occurring during Baseline Phase 2 and Intervention Phase 2 (Table 12,
Figure 9). Examining the NAP effect size values, the visual analysis is supported by a
larger effect size for Baseline Phase 2 and Intervention Phase 2 compared with that of
Intervention Phase 1 (Table 14).
During a few tasks, Trevor showed high levels of time to initiate. During the task
within Baseline Phase 1, the center task required students to use stamps and then spell the
words independently. Trevor sat at the table without starting the task for over four
minutes until Jo left her center activity and explained the directions to Trevor
individually. For the task during Intervention Phase 1, Trevor had transitioned from a
task where peers were consistently asking him to not color on the table. When he arrived
at this task, he engaged in an alerting engine changer and added kicks to his jumps. He
sat chewing on his sleeve after the engine changer and did not initiate the task until Jo
provided additional verbal and physical prompts.
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Trend. Overall, Trevor’s time to initiate tasks appeared to decrease when
comparing the Baseline Phase 1 and the other three phases, including Baseline Phase 2
(Figure 9).
When examining both the line graph and the SD values for this measure, Trevor’s
times appeared to become more consistent (Figure 9, Table 12). Trevor had fewer large
spikes during Baseline Phase 2 and Intervention Phase 2 compared to Intervention Phase
1 and the SD values narrowed, both suggesting more consistency in time to initiate center
time tasks.
Variability. Using the median as the reference point, each phase showed high
variability, despite a narrowing of the standard deviations as the study progressed (Figure
9, Table 12). Smaller SD’s may be indicative that Student 1’s time to initiate became
more consistent over time.
Prompts from adults
Overall, more prompts were provided during the baseline phases. Of these
prompts, most were verbal (Table 15, Figure 10).
Table 15
Trevor: Mean, Standard Deviation, and Percentage of Types of Prompts for
Transitioning Between Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 1.29
2.14
INT 1 0.43
0.76
BL 2 1.50
1.93
INT2 0.93
1.62
	
  
	
  
	
  
	
  
	
  

	
  

Types of Prompts
Physical Model Visual Verbal
11%
11%
11%
56%
17%
0
0
66%
8%
0
0
84%
36%
0
0
64%

Gestural
11%
17%
8%
0

Total
100%
100%
100%
100%

115	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 10.

Results for types of prompts from adults to transition per phase for Trevor.

Prompts from peers
Peers only provided five verbal cues to Trevor for transitioning throughout the
study. All these cues occurred during the IPAD center.
Participation during center time tasks
The second research question investigated the impact of embedding a SDC on the
outcome of improving participation during center time tasks. Three measures
operationalized this dependent variable: (a) number of times left center, (b) number of
times stopped activity and (c) proportion of time spent on activity.
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Table 16
Trevor: Descriptive Statistics for Number of Times Left Center, Number of Times Stopped Activity,
and Time Spent during Activity
Phase

Number of Times
Left Center

Number of Times
Stopped Activity

Time Spent on Activity
(percentage)

BL 1

Mean
1.78

SD
2.28

Median
1

Range
0-7

Mean
3.11

SD
2.03

Median
2

Range
1-7

Mean
67%

SD
13%

Median
67%

INT 1

0.86

1.23

0

0-3

2.29

1.49

2

1-5

73%

22%

78%

BL 2

0.75

0.71

1

0-2

2.00

1.60

1.5

0-5

72%

20%

70%

INT 2

0.47

0.83

0

0-2

2.33

1.35

2

1-5

84%

14%

87%

Number of times left center
The number of times that Trevor left the physical space of the center task was
initially examined by visual analysis of the line graph in Figure 11. Changes between
Baseline Phase 1 and the three other phases were quantified using the NAP approach.	
  

Figure 11. Trevor’s number of times left center. Solid lines: Mean; Dashed lines: Median	
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48%84%
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48%100%
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Table 17
Trevor: Effect Size Results for Times Left Center
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
9
14
46.5
79.5
BL1, BL2
9
8
28.5
43.5
BL1, INT 2
9
15
39
96

Total
Pairs
126
72
135

NAP
.63
.60
.71

Effect
size
small
small
medium

Level, trend, and variability . Overall, Trevor left the physical space of the center
task more times during Baseline Phase 1 and the levels decreased during subsequent
phases, with the lowest levels found during Intervention Phase 2 (Table 16, Figure 11).
Consistent with this visual analysis, the NAP value show a medium effect for the
comparison between Baseline Phase 1 and Intervention Phase 2 (Table 17). All phases
showed results on the floor of the scale or no occurrences of leaving the center task. As a
result, upon visual analysis, the line graphs show no trends and high variability for this
measure (Figure 11).
Number of times stopped activity
The second measure of participation focused on the number of times Trevor
stopped the activity or engaged in an activity not related to the given task.
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Figure 12. Trevor’s number of times stopped center task. Solid lines: Mean;
Dashed lines: Median
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Table 18
Trevor: Effect Size Results for Times Stopped Activity
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
9
14
47.5
78.5
BL1, BL2
9
8
24
48
BL1, INT 2
9
15
53
82

Total
Pairs
126
72
135

NAP
.62
.67
.61

Effect
size
small
medium
small

Level. Overall, the highest levels occurred during Baseline Phase 1 and the
lowest levels occurred during Baseline Phase 2 (Table 16, Figure 12). Baseline Phase 1
also showed the widest range in level with the narrowest range during Baseline Phase 2
(Table 16). With the exception of Baseline Phase 2, the median of all phases was two.
Quantifying these differences and the effect of the intervention on changes during
subsequent phases, a medium effect was found during Baseline Phase 2 (0.67, Table 18)
and small effects were found during both intervention phases.
During Baseline Phase 1, for the task that showed the most times Trevor stopped
the activity, the center time routine had been changed. Rather than having four clear
activities, the class completed one longer activity, dissecting an owl pellet. Trevor was
visually focused on matching the bones that he found onto a worksheet. However, he
showed several of signs indicating increasing levels of sensory arousal: chewing on
shirtsleeve, making noises with his mouth, and moving vigorously in his chair. Towards
the end of the activity, Trevor independently retrieved his noise-reduction headphones
from his cubby. He then sat in the cubby and loudly said, “I can’t hear you”. His
repeated this and his voice became louder. Peers asked him to stop, but Trevor
continued.
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Trend. Overall, all phases showed no trends, especially the intervention phases
with several data points at one.
Variability. All phases resulted in high variability, with the exception of the
intervention phases that had several data points at one.
Trevor’s time spent during center time activities
The last measure that operationalized the participation outcome measured the
proportion of time spent during a center time task. For Baseline Phase 1, both the mean
and median were at the same level, 67% (Table 16). Therefore, the mean and median
lines were used to guide the visual analysis with differences quantified through
examining the effect size.

Figure 13. Trevor’s time spent on center task. Solid lines: Mean; Dashed lines: Median
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Table 19
Trevor: Effect Size for Time Spent During Center Task
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
9
9
9

No. of data
points for
other phases
14
8
14

Overlap
& Ties

Nonoverlap

Total
Pairs

39.5
29.5
19.5

86.5
42.5
106.5

126
72
126

NAP
.69
.59
.85

Effect
size
medium
small
medium

Level. The time spent during the center time activities, overall all the phases
showed higher levels when compared with Baseline Phase 1. The largest improvements
occurred during Intervention Phase 2 with an effect size of .85 (Table 19).
Intervention Phase 1 showed an extreme low data point (12%, Figure 13). Upon
transitioning to this third center task, Trevor had participated in a calming engine
changer. Trevor also changed his body engine level from slow to fast saying, “No. I
don’t feel slow”. Although Trevor initiated the task quickly, he then stopped engaging in
the task and began to color on the table and on the scissors. Peers at his table asked him
to stop. Trevor left his center table and knelt at the center with the IPAD’s.
Trend. For Baseline Phase 1, the time spent during center time tasks trended
lower at the start of the phase and began to increase towards the end of the phase (Figure
13). Intervention Phase 1 and Baseline Phase 2 showed no trends and the data were more
variable (Figure 13). For Intervention Phase 2, overall the data trended upward,
indicating an overall increase in time spent during the center time tasks (Figure 13).
Variability. Overall, examining the line graph, Intervention Phase 2 appeared
more stable compared to Intervention Phase 1. Intervention Phase 2 had four data points
at roughly the same level during the middle of the phase. In looking at the NAP values, a
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stronger effect was found for Intervention Phase 2 compared to Intervention Phase 1
(Table 19).
Prompts from adults
Most of the prompts provided throughout the study occurred during the
participation of center time tasks. Consistent with the prompts for transitioning, Trevor
received mostly verbal prompts during the baseline phases (Table 20, Figure 14).
Table 20
Trevor: Mean, Standard Deviation, and Percentage of Types of Prompts
for Participation in Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 4
2.74
INT 1 3
2.35
BL 2 4.38
4.37
INT2 3.27
2.76

Physical
22%
29%
29%
39%

Types of Prompts
Model Visual Verbal
0
0
61%
0
0
71%
0
0
57%
0
0
61%

Gestural
17%
0
14%
0

	
  
	
  

Figure 14. Results for types of prompts to participate per phase for Trevor.

	
  

Total
100%
100%
100%
100%
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Prompts from peers
Throughout the study, peers provided 17 verbal cues for Trevor to participate in
center time tasks.
Abigail
Abigail’s participation in the study centered on her teacher’s concerns regarding
her body awareness and volume of her voice within the classroom.
Individual sensory processing patterns
Table 21
Abigail: Results from Sensory Profile 2, Teacher Version
Profile

Processing Area

Seeking/Seeker
Avoiding/Avoider

Visual
Movement

Behavioral Sections
Home
School
No home data No statistical
differences

School Factors
Need of external
support

Overall, Abigail’s sensory profile included both seeking and avoiding
characteristics. Abigail preferred to seek out or add sensory experiences within activities
(Table 21). Within the classroom, she was observed signing throughout tasks and
moving in her chair. With respect to processing of specific inputs, the results from SP-2
demonstrate both seeking and avoiding patterns within visual processing. For instance,
her teacher reported that Abigail often misses written directions but that she becomes
distracted by people moving in the classroom (seeking). The results from the school
factors suggest that Abigail requires more prompts from the teacher (Table 21).
Specifically, the classroom teacher reported that Abigail often needed directions repeated
and verbal cues to focus on whole group activities. In planning the embedded sensory
diet strategies, the researcher and teachers discussed the need to have distinct visual cues
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as part of the center time schedule in addition to verbally discussing the completion of the
engine changers each day. Consistent with Trevor’s needs, Abigail’s sensory profile
required that engine changers allow for vigorous movement. Therefore, the first two
engine changers, table leans and chair push ups, both incorporated jumping elements for
the alerting option.
Engagement in embedded SDC
Engine changers
Table 22
Abigail: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
INT 1
BL 2
INT 2

Engagement in Engine Changers
(Counts and Percentage)
YES %
No %
Total
8
80% 2
20% 100%
2
25% 6
75% 100%
11
85% 2
15% 100%

Calming
10%
13%
47%

Type of Engine Changer
(Percentage)
Alerting Both None Total
60%
10% 20%
100%
12%
0
75%
100%
15%
23% 15%
100%

During the intervention phases, Abigail engaged in the engine changers during
most opportunities. During Baseline Phase 2, where teacher prompts were removed,
Abigail only engaged in the engine changers in 25% of opportunities. Abigail’s choice of
type of engine changer varied as the research study progressed.
Table 22 shows that during Intervention Phase 1, Abigail chose the more alerting
engine changer. However, during Intervention Phase 2, Student 2 engaged in more
calming strategies.
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Self-ratings of arousal states
Table 23
Abigail: Self-Rating of Body Engine Level in Percentages Based on Phases
Phase
INT 1
BL 2
INT 2

Fast
40%
50%
69%

Medium
40%
12%
0

Slow
20%
38%
31%

None
0
0
0

Total
100%
100%
100%

At the start of the study, Abigail’s body engine ratings were distributed
throughout the three levels, indicating a variation in her arousal levels (Table 23).
However, during Intervention Phase 2, she primarily rated her body engine fast, 69%.
During this last phase, Abigail appeared to ask the researcher more about her self-ratings
and appeared to question what level to choose. For instance, Abigail looked at the
researcher while rating her body engine level and said “Fast?”. The researcher verbally
prompted her to decide based on how her body engine was feeling.
Prompts from adults
Overall, adults provided mostly physical and verbal cues to Abigail during the
intervention phases (Table 24).
Table 24
Abigail: Mean, Standard Deviation, and Percentage of Types of Prompts for
Engagement in SDC
Phase
Mean
INT 1 0.70
BL 2 0.25
INT2 0.85

	
  

Prompts
SD
0.82
0.46
1.14

P
100%
0
18%

M
0
0
0

Percentage of Types of Prompts
VI
VE
G
0
0
0
0
100%
0
0
82%
0

Total
100%
100%
100%
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Prompts from peers
Peers only provided two verbal cues to Abigail to engage in engine changers
throughout the study.
Transitions between center time tasks
Transitioning was operationalized by two measures, time to transition and time to
initiate. Results are presented through descriptive statistics, visual analysis, and effect
sizes using the NAP approach.
Table 25
Abigail: Descriptive Statistics for Time to Transition and Time to Initiate
Phase
Time to Transition (seconds)
Time to Initiate (seconds)
BL 1
INT 1
BL 2
INT 2

Mean
45
33.57
23
34.77

SD
37.18
20.79
20.70
28.51

Median
37
35
23
28

Range
2-97
6.31-64
4-60
5-90

Mean
31.57
10.94
5.88
5.15

SD
28.34
17.64
10.51
10.78

Median
30
2.19
0
0

Abigail’s time to transition
Overall, Abigail’s time to transition decreased from Baseline Phase 1 throughout
the subsequent phases.

Figure 15. Abigail’s time to transition. Solid lines: Mean; Dashed lines: Median
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0-71
0-50
0-30
0-35
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Table 26
Abigail: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
10
7
13

Overlap
& Ties

Nonoverlap

Total
Pairs

31.5
16
39

38.5
33
52

70
49
91

NAP
.55
.67
.57

Effect
size
small
medium
small

Level. Abigail’s time to transition decreased when comparing Baseline Phase 1
and both intervention phases (Figure 15) indicating that the SDC could have helped her
shift to the new center time task more quickly, although the magnitude of this change was
small for both comparisons (Table 26). In contrast, the largest decreases in transition
times occurred when comparing Baseline Phase 1 and Baseline Phase 2 (Figure 15, Table
25). For Abigail, this result does not support the effectiveness of the SDC on transitioning
between center time tasks.
Trend and variability. Abigail’s time to transition showed no real trends upon
visual analysis and at each phase the data points were highly variable (Figure 15).
However, during Baseline Phase 1 and Intervention Phase 2, Abigail’s times spiked to
high levels. In fact, the standard deviations for these phases were larger, thereby
indicating more variability in the data (Table 25). In addition, during Baseline Phase 1,
Abigail’s teacher provided verbal prompts to help her organize materials to transition to
the next task. Also, she threw materials on the floor. For the fourth task within this
phase, the center time routine changed to focus on a longer activity involving dissecting
the owl pellet.
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Abigail’s time to initiate
The researcher examined Abigail’s time to initiate center time tasks through
analyzing the results from the descriptive statistics (Table 25), the line graph (Figure 16),
and effect size measure (Table 27).

Figure 16. Abigail’s time to initiate. Solid lines: Mean; Dashed lines: Median
Table 27
Abigail: Effect Size Results for Time to Initiate
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
10
8
13

Overlap
& Ties

Nonoverlap

Total
Pairs

17.5
10
15

52.5
46
76

70
56
91

NAP
.75
.82
.84

Level. In measuring the time it took her to initiate tasks, Abigail demonstrated
several occasions of initiating immediately (time = 0). Therefore, several data points
were at the floor of the line graph (Figure 16). This trend consistently increased as the
study progressed. The magnitude of this change supports this visual analysis with all
phases resulting in a medium effect compared to Baseline Phase 1 (Table 27).

	
  

Effect
size
medium
medium
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Trend and variability. Overall, time to initiate trended lower throughout the
phases, with several consecutive instances of immediate initiation especially during
Intervention Phase 2 (Figure 16, Table 25). Despite these trends, the data points
continued to be highly variable, especially during the first two phases of the study.
Prompts from adults
Most prompts from adults occurred during the intervention phases and verbal cues
were primarily provided within all phases (Table 28, Figure 17).
Table 28
Abigail: Mean, Standard Deviation, and Percentage of Types of Prompts for
Transitioning Between Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 .29
0.49
INT 1 .70
1.16
BL 2 .63
0.92
INT2 .77
1.09

Physical
0
29%
33%
25%

Types of Prompts
Model Visual Verbal
0
0
100%
0
0
71%
0
0
67%
0
0
75%

Gestural
0
0
0
0

Figure 17. Results for types of prompts to transition per phase for Abigail.

	
  

Total
100%
100%
100%
100%
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Prompts from peers
Throughout the study, four verbal cues were provided to Abigail.
Participation during center time tasks
Abigail’s overall participation in center time tasks was operationalized by three
measures: (a) number of times left center, (b) number of times stopped activity and (c)
proportion of time spent on activity.
Table 29
Abigail: Descriptive Statistics for Number of Times Left Center, Number of Times Stopped Activity,
and Time Spent during Activity
Phase
BL 1

Mean
2

Number of Times
Left Center
SD
Median Range
2.26
1
0-7

Number of Times
Stopped Activity
Mean SD
Median Range
3.20
1.87 3
0-7

INT 1

0.50

0.71

0

0-2

2.10

1.73

2

0-5

BL 2

0.75

1.04

0.50

0-3

1.13

1.36

1

0-4

INT 2

0.31

0.48

0

0-1

1.77

1.30

1

0-5

Time Spent on Activity
(percentage)
Mean SD
Median Range
69% 20% 72%
25%100%
78% 21% 80%
33%100%
93%
9% 96%
78%100%
84% 21% 94%
24%98%

Number of times left center

Figure 18. Abigails’s number of times left center.Solid lines:Mean; Dashed lines: Median
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Table 30
Abigail: Effect Size Results for Times Left Center
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
10
10
25
75
BL1, BL2
10
8
24
56
BL1, INT 2
10
13
25
105

Total
Pairs
100
80
130

NAP
.75
.70
.81

Effect
size
medium
medium
medium

Level. Overall, Abigail left the center time task less during the intervention
phases compared to the baseline phases (Table 29, Figure 18). In looking at the effect
size, all phases showed a medium effect with the largest magnitude of change was during
Intervention Phase 2 (Table 30). For Baseline Phase 1 and 2, Abigail showed spikes in
the number of times she left the center task (Figure 18). During one of these tasks during
Baseline 1, the activity focused on gluing items into her bird journal. She did not like the
glue on her hands and went to wash her hands (this instance was not recorded as leaving
the task). She then left the center task to draw on the board. She talked to herself with a
loud voice. A peer approached her and Abigail stated, “Would you get out of the way”.
Abigail returned to the center task but continued to yell at peers and jumped up and down
over chairs.
During another task within Baseline Phase 2, Abigail engaged in the SDC
independently without cues from the teacher or from her peers. She rated her body
engine level as “slow” and left the center time task and lay down in the quiet corner on
the bean bag chairs.
Trend. Upon visual analysis of Figure 18, Abigail’s times leaving the center
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decreased during the intervention phases. In addition, the times she left ranged more
narrowly from 0-2 times compared up to seven and up to five for the baseline phases
(Table 29).
Variability. Overall, Abigail’s instances of leaving the center were less variable
during the intervention phases compared to the baseline phases and demonstrated several
tasks where she did not leave the physical space of the activity (Figure 18).
Number of times stopped activity
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Figure 19. Abigail’s number of times stopped center task. Solid lines: Mean;
Dashed lines: Median
Table 31
Abigail: Effect Size Results for Times Stopped Activity
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
10
10
10

No. of data
points for
other phases
10
8
13

Overlap
& Ties

Nonoverlap

Total
Pairs

34
15.5
32.5

66
64.5
97.5

100
80
130

NAP
.66
.81
.75

Level. Overall, the lowest levels on average occurred during Baseline Phase 2

	
  

Effect
size
medium
medium
medium
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(Table 29). However, most of the data points were below the median line of Baseline
Phase 1, suggesting decreases in the incidences of stopping the activities.
Trend. Examining the line graph and using the median line of Baseline Phase 1
as the reference, the number of times Abigail stopped the activity decreased during all
phases compared to Baseline Phase 1 (Figure 19). Examining the effect size, all
comparisons between the phases with Baseline Phase 1, showed a medium sized effect
with the largest effect size occurring during Baseline Phase 2 (Table 31). When
examining her engagement in the SDC, Abigail only engaged in the engine changers 25%
of the time during Baseline phase 2 (Table 22).
Variability. Despite several data points below the median, each phase showed
spikes within each phase, with the highest occurring during Baseline Phase 1 (Figure 19).
During the first task of Intervention Phase 1, Abigail stopped the activity five times.
During this task, the noise in the classroom increased and Jo turned off the lights for 30
seconds until the students demonstrated quieter voices. Abigail was making noises and
pounding pencils on the table. During Intervention Phase 2, Abigail stopped during the
activity five times during one task. During this task, she had engaged in the engine
changer, but appeared to fluctuate her body engine level during the initial check in. She
looked at the researcher and said, “slow?” The researcher verbally prompted her to rate
her body engine level based on how her body feels. She then changed it to fast. During
the task, she yawned, placed the pencil within her mouth, and rubbed the pencil between
her hands. At one point, she stopped and stated, “I forgot to do my engine changer.”
Abigail then completed chair push ups with holds for 10 seconds.
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Abigail’s time spent during center time activities

Figure 20. Abigail’s time spent on center task. Solid lines: Mean; Dashed lines: Median
Table 32
Abigail: Effect Size Results for Time Spent During Center Task
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
10
10
10

No. of data
points for
other phases
10
8
13

Overlap
& Ties

Nonoverlap

Total
Pairs

33.5
10
30.5

66.5
70
99.5

100
80
130

NAP
.67
.88
.77

Effect
size
medium
medium
medium

Level. The longest period of time spent during center time tasks occurred during
Baseline Phase 2 and the shortest periods during Intervention Phase 2 (Table 29, Figure
20).
Trend. Overall, Abigail’s time spent during tasks increased and appeared more
consistent within Baseline Phase 2 and Intervention Phase 2. This trend is consistent
with larger effect sizes during these phases, .88 and .77 (Table 32).
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Variability. Abigail’s time spent during tasks was highly variable except during
Baseline Phase 2 (Table 29, Figure 20).
Prompts from adults
Adults provided mostly verbal prompts to Abigail during the first two phases of
the study compared to the last two phases (Table 33, Figure 21).
Table 33
Mean, Standard Deviation, and Percentage of Types of Prompts for
Abigail’s Participation in Center Time Tasks
Phase
BL1
INT 1
BL 2
INT2

Mean
3.30
3.40
1.13
1.92

Prompts to Transition
Types of Prompts
SD
Physical Model Visual Verbal Gestural
2.75
9%
9%
0
73%
9%
3.34
21%
9%
0
64%
6%
1.46
11%
0
0
78%
11%
1.75
35%
0
0
62%
3%

	
  
	
  
	
  
	
  
	
  
	
  

Figure 21 . Results for types of prompts to participate per phase for Abigail.
Prompts from peers
Peers provided ten verbal cues and one gestural cue to Abigail related to
participating in center time tasks.

	
  

Total
100%
100%
100%
100%
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Bobby
The teacher’s goals for Bobby’s participation within the study focused on
examining the effect of the engine changers on his body movement and body awareness,
given that these actions were disruptive to his peers.
Individual sensory processing patterns
Table 34
Bobby: Results from Sensory Profile 2, Teacher Version
Profile

Processing Area

Behavioral Sections
Home
School
1
2
Seeking/Seeker
Auditory
Social
No differences
Registration/
emotional
from mean of
1
Bystander
Attention
normal curve
Note. 1: from parent version; 2: from teacher version

School Factors
No differences
from mean of
normal curve

Overall, Bobby’s sensory profile was categorized as both seeking input and not
registering certain inputs (Table 34). Specifically, his teacher identified a need for a
higher intensity of auditory input to register the sensory information. Therefore, Jo
suggested adding a neutral sound such as drums or a metronome during transitions during
the center time tasks as an additional cue for students to complete the engine changer.
Engagement in embedded SDC
Engine changers
Table 35
Bobby: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
INT 1
BL 2
INT 2

	
  

Engagement in Engine Changers
(Counts and Percentage)
YES %
No %
Total
10
91% 1
9%
100%
1
25% 3
75% 100%
7
64% 4
36% 100%

Calming
64%
0
64%

Type of Engine Changer
(Percentage)
Alerting Both None Total
27%
0
9%
100%
25%
0
75%
100%
0
0
36%
100%
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Bobby engaged in the engine changers more during Intervention Phase 1
compared to Intervention Phase 2 (Table 35). As the study progressed, Bobby often
refused to participate in the engine changers, despite additional verbal cues from Jo and
parent volunteers. When asked by the researcher, he stated that “I am always really late
for centers”. He also stated that he was too tired to complete the engine changers. Bobby
chose more calming strategies over alerting strategies throughout the two intervention
phases (Table 35). He also asked to use an air-filled seat cushion on most days. When
asked to rate his body engine level while using the cushion, Bobby stated, “It [body] feels
better” but did not elaborate beyond this description.
Self-ratings of arousal states
Table 36
Bobby: Self-Rating of Body Engine Level in Percentages Based on Phases
Phase
INT 1
BL 2
INT 2

Fast
0
0
0

Medium
55%
100%
92%

Slow
45%
0
8%

None
0
0
0

Total
100%
100%
100%

Bobby rated his body engine level independently during all phases without
reminders. He progressively rated his level as medium as the study continued (Table 36).
Prompts from adults
Adults provided Bobby primarily with verbal cues during the intervention phases
(Table 37).
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Table 37
Bobby: Mean, Standard Deviation, and Percentage of Types of Prompts
for Engagement in SDC
Phase
Mean
INT 1 0.92
BL 2 0
INT2 0.53

Prompts
SD
0.95
0
0.83

P
0
0
38%

M
17%
0
0

Percentage of Types of Prompts
VI
VE
G
8%
75%
0
0
0
0
0
62%
0

Total
100%
0
100%

Prompts from peers
No prompts to engage in the SDC was provided by peers.

Transitions between center time tasks
Results for the two measures of transitioning, time to transition and time to
initiate, are presented through descriptive statistics, visual analysis, and effect sizes using
the NAP approach. It should be noted that Bobby’s baseline phases were much shorter
than his intervention phases and could have impacted both the descriptive statistics for
baseline phases and the resulting effect sizes for all measures.
Table 38
Bobby: Descriptive Statistics for Time to Transition and Time to Initiate
Phase
BL 1
INT 1
BL 2
INT 2

	
  

Time to Transition (seconds)
Mean
39.17
12.74
36.00
14.67

SD
44.12
9.04
11.91
9.00

Median
29.83
10.00
39.50
12.50

Range
0-97
2-32
19-46
5-29

Time to Initiate (seconds)
Mean
10.25
10.36
9.75
4.50

SD
12.66
22.42
11.84
8.92

Median
7.50
0.00
7.50
0.00

Range
0-26
0-75
0-24
0-27
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Bobby’s time to transition	
  	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Figure 22. Bobby’s time to transition. Solid lines: Mean; Dashed lines: Median
Table 39
Bobby: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
4
4
4

No. of data Overlap Nonpoints for
& Ties overlap
other phases
11
16.5
27.5
4
8
8
12
18.5
29.5

Total
Pairs
44
16
48

NAP
.63
.50
.61

Effect
size
small
small
small

Level. Overall, Bobby’s times to transition were longer during the
baseline phases compared to the intervention phases (Table 38, Figure 22). During
Baseline Phase 1, Bobby took more time during the last task because he went to the
adjacent classroom and played within the sensory table, a large bin filled with beans and
toys with various textures.
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Trend. Bobby’s time to transition decreased during the intervention phases but he
continued to show acute increases in times during all phases. Perhaps, this indicates that
overall he improved his transitions between tasks and contextual factors such as difficulty
of task could have affected his transitions. Overall, these increases in time were lower
than those seen within Baseline Phase 1. In addition, small effect sizes resulted during
the intervention phases (Table 39).
Variability. Examining the line graph, Bobby’s time to transition showed
considerable variability in all phases, but the level of increase was less between the tasks
during the intervention phases (Figure 22).
Bobby’s time to initiate

Figure 23. Bobby’s time to initiate. Solid lines: Mean, Dashed lines: Median
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Table 40
Bobby: Effect Size Results for Time to Initiate
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
4
4
4

No. of data Overlap Nonpoints for
& Ties overlap
other phases
11
18
26
4
7.5
8.5
12
18
30

Total
Pairs
44
16
48

NAP
.59
.53
.63

Effect
size
small
small
small

Level. Overall, Bobby initiated several tasks immediately. As a result, several
data points in all phases were on the floor of the line graph (Figure 23). The highest level
occurred during Intervention Phase 1. During this task, Bobby tipped his chair forward
and backward and interfered with his peer’s space. Jo prompted him to obtain a seat
cushion given her concern that he would fall backward within the chair.
Trend. Bobby’s time to initiate tasks showed trends towards immediately
initiating during the intervention phases. For the baseline phases, the line graph shows
identical graphs, with two spikes in time and two incidents of immediate initiation
(Figure 23).
Variability. During Intervention Phase 1, Bobby’s time to initiate showed more
variability compared to Intervention Phase 2 (Figure 23).

Prompts from adults
Adults provided minimal verbal cues to Bobby during the first three phases of the
study only (Table 41).
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Table 41
Bobby: Mean, Standard Deviation, and Percentage of Types of Prompts
for Transitioning Between Center Time Tasks
Phase
BL1
INT 1
BL 2
INT2

Prompts to Transition
Mean
SD
0.25
0.50
0.18
0.40
0.25
0.50
0
0

P
0
0
0
0

M
0
0
0
0

Types of Prompts
VI
VE
0
100%
0
100%
0
100%
0
0

G
0
0
0
0

Total
100%
100%
100%
100%

Prompts from peers
One peer provided a verbal cue to Bobby throughout the study during transitions
between center time tasks.
Participation during center time tasks
Three measures operationalized this dependent variable: (a) number of times left
center, (b) number of times stopped activity and (c) proportion of time spent on activity.
It should be noted that Bobby’s baseline phases were much shorter than his intervention
phases and could have impacted both the descriptive statistics for baseline phases and the
resulting effect sizes for all measures.
Table 42
Bobby: Descriptive Statistics for Number of Times Left Center,
Number of Times Stopped Activity,and Time Spent during Activity
Phase
BL 1

Mean
1.25

Number of Times
Left Center
SD
Median Range
1.89
0.50
0-4

INT 1

0.30

0.67

0

0-2

0.91

1.04

1

0-3

BL 2

0

0

0

0

1.25

1.26

1

0-3

INT 2

0

0

0

0

1.25

1.22

1

0-3

	
  

Number of Times
Stopped Activity
Mean SD
Median Range
3.50
3.87
2.50
0-9

Time Spent on Activity
(percentage)
Mean SD
Median Range
77% 20% 76%
56%100%
89% 14% 95%
55%100%
94%
6% 96%
86%98%
90% 17% 95%
41%100%
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Number of times left center

Figure 24. Bobby’s number of times left center. Solid lines: Mean; Dashed lines: Median
Table 43
Bobby: Effect Size Results for Times Left Center
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
4
11
14.5
29.5
BL1, BL2
4
4
4
12
BL1, INT 2
4
12
12
36

Total
Pairs
44
16
48

NAP
.67
.75
.75

Effect
size
medium
medium
medium

Level. Bobby left the physical space of the center task only during the first two
phases of the study. The highest level occurred during Baseline Phase 1 (Figure 24).
During this task, Bobby left the table to show his friends and teacher his work as well as
to engage in off-task play and conversations with peers.
Trend and variability. Bobby only left the center four times throughout the study
and the line graph shows no variability during the last two phases (Figure 24).
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Number of times stopped activity	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 25. Bobby’s number of times stopped center task. Solid lines: Mean;
Dashed lines: Median
Table 44
Bobby: Effect Size Results for Times Stopped Activity
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
4
4
4

No. of data Overlap Nonpoints for
& Ties overlap
other phases
11
11
33
4
5
11
12
15
33

Total
Pairs
44
16
48

NAP
.75
.69
.69

Effect
size
medium
medium
medium

Level. Overall, the highest levels occurred within Baseline Phase 1 (Figure 25).
The ranges for the subsequent phases were narrow, 0-3 (Table 42). For several of the
tasks in all phases where Bobby stopped the task, including Baseline Phase 1, Bobby
stated that the task was too easy and had completed the task within a short period of time.
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Trend. During the beginning of Intervention Phase 1 and Baseline Phase 2, an
increasing trend resulted (Figure 25).
Variability. The line graph showed high variability, however, the ranges of the
increases were more narrow compared to Baseline Phase 1 (Figure 25).
Bobby’s time spent during center time activities
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 26. Bobby’s time spent on center task. Solid lines: Mean;
Dashed lines: Median
Table 45
Bobby: Effect Size Results for Time Spent During Center Task
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
4
11
14.5
29.5
BL1, BL2
4
4
5
11
BL1, INT 2
4
12
14
34

Total
Pairs
44
16
48

NAP
.67
.69
.71

Level. The highest percent of participation occurred during Baseline Phase 2
(Table 42). During all phases, Bobby participated fully within the tasks on several
occasions (Figure 26). The lowest points occurred during the intervention phases. The

	
  

Effect
size
medium
medium
medium
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task within Intervention Phase 1 represents the task where Bobby was moving vigorously
within his chair and moving into his peer’s space.
Trend. Within Baseline Phase 1, Bobby demonstrated an increase in
participation. This trend was more variable within the other phases (Figure 26).
Variability. Bobby’s participation showed slight increases and decreases
compared to Baseline Phase 1, and therefore moderate variability (Figure 26).
Prompts from adults
During Intervention Phase 2, Bobby received the most prompts. Teachers and
parent volunteers provided verbal, physical, and model cues (Table 46, Figure 27).
Table 46
Bobby: Mean, Standard Deviation, and Percentage of Types of Prompts for
Participation in Center Time Tasks
Phase Prompts to Transition
Types of Prompts
Mean
SD
P
M
VI
VE
G
BL1 0.75
1.50
0
25%
0
75%
0
INT 1 0.64
1.03
33%
0
0
67%
0
BL 2 0.50
0.58
50%
0
0
50%
0
INT2 1.25
1.60
33%
0
0
67%
0
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 27. Results for types of prompts to participate per phase for Bobby.

	
  

Total
100%
100%
100%
100%
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Alex
During the study, Alex’s educational team wrote an IEP to address concerns with
speech and language skills. In addition, his parents expressed concerns with sensory
regulation and contemplated securing private occupational therapy services for him
outside of school. Mary discussed concerns with constant movement of his body, at
times vigorous, that could possibly be related to sensory regulation.
Individual sensory processing patterns
Table 47
Alex: Results from Sensory Profile 2, Teacher Version
Profile

Processing Area

Behavioral Sections
Home
School
Attention
No difference

Visual1
Movement1
Oral1
Note. 1: from parent version; 2: from teacher version
Registration/
Bystander1

School Factors
No difference

Mary completed the SP-2 for Alex, and all responses fell within expected patterns
for his chronological age. Therefore, the information provided by his parents and Mary’s
classroom observations were considered during the planning of the embedded sensory
diet strategies.
First, Alex’s overall sensory profile showed both seeking of and sensitivity to
sensory information. First, his parents noted that Alex prefers high intensity sensory
inputs through constant movement. His mother reported that at home Alex moves
quickly in his chair during meal times as well. In addition, the responses from the SP-2
indicated that Alex could appear overwhelmed by sensory input because he cannot filter
out background sensory information such as the hum of the heater in the classroom
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(Dunn, 2014). According to his parents, he squints at lights and does not like certain
textures within his mouth.
With respect to sensory processing within the classroom, Mary discussed that
Alex’s movement appears to distract him during instructional times. Therefore, the
researchers and teachers discussed that in addition to the engine changers, all students,
including participating students, should have access to sensory diet strategies that were
currently in use such as an air-filled cushion. This cushion allows for increased
movement during seat work. Alex often asked for the seat cushion despite engaging in
the more calming option for the engine changer during the intervention phases of the
study.
Engagement in embedded SDC
Engine changers
Table 48
Alex: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
Engagement in Engine Changers
Type of Engine Changer
(Counts and Percentage)
(Percentage)
YES %
No %
Total
Calming Alerting Both None Total
INT 1 10
71% 4
29% 100%
43%
36%
0
21%
100%
BL 2
2
22% 7
78% 100%
22%
0
0
78%
100%
INT 2 10
91% 1
9% 100%
55%
27%
9%
9%
100%
Alex engaged in engine changers more during Intervention Phase 2 versus
Intervention Phase 1. Interestingly, Alex was provided fewer verbal prompts from adults
during Intervention Phase 2 (Table 50). In terms of type of engine changer, he primarily
chose the calming strategy over more alerting or intense options (Table 48).
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Self-ratings of arousal states
Table 49
Alex: Self-Rating of Body Engine Level in Percentages Based on Phases
Phase
INT 1
BL 2
INT 2

Fast
36%
11%
0

Medium
64%
67%
82%

Slow
0
0
0

None
0
22%
18%

Total
100%
100%
100%

At the start of Intervention Phase 1, Alex reported that when he rated his body
engine “fast”, he really meant it was “medium” and when he rated his body engine
“medium”, he felt his body was running “fast”. Towards the end of this phase, Alex
reported that when his engine was running “medium”, he felt “ready to learn” and when
his engine was running “fast, he felt “my body feels like lightening when it’s fast”. As
the study progressed, he rated his body engine “medium” more frequently.
Prompts from adults
Alex received minimal verbal cues for engagement in the SDC during the
intervention phases only (Table 50).
Table 50
Alex: Mean, Standard Deviation, and Percentage of Types of Prompts
for Engagement in SDC
Phase
Mean
INT 1 0.57
BL 2 0
INT2 0.27

Prompts
SD
1.16
0
0.47

P
0
0
0

M
0
0
0

Percentage of Types of Prompts
VI
VE
G
0
100%
0
0
0
0
0
100%
0

Prompts from peers
No peers provided prompts to Alex for engagement in the SDC.

	
  

Total
100%
0
100%
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Transitions between center time tasks
Results for the two measures of transitioning, time to transition and time to
initiate, are presented through descriptive statistics, visual analysis, and effect sizes using
the NAP approach.
Table 51
Alex: Descriptive Statistics for Time to Transition and Time to Initiate
Phase
BL 1
INT 1
BL 2
INT 2

Time to Transition (seconds)
Mean
19.50
25.70
42.78
17.07

SD
7.15
17.34
35.51
11.96

Median
20
20.40
42
15

Range
8-30
5.63-61
6-126
5-44

Time to Initiate (seconds)
Mean
72.86
39
51.63
25.14

SD
47.77
62.19
45.72
40.28

Median
75
30
36
11

Alex’s time to transition

Figure 28. Alex’s time to transition. Solid lines: Mean; Dashed lines: Median

	
  

Range
0-135
0-240
0-133
0-150
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Table 52
Alex: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
6
6
6

No. of data
points for
other phases
14
9
14

Overlap
& Ties

Nonoverlap

Total
Pairs

45.5
39.5
31

38.5
14.5
53

84
54
84

NAP
.46
.27
.63

Effect
size
small
small
small

Level. Alex’s time to transition increased between Baseline Phase 1 and both
Intervention Phase 1 and Baseline Phase 2 (Table 51, Figure 28). The highest level
occurred during Baseline Phase 2 (Figure 28). During this task, Alex transitioned from
the IPAD station with his seat cushion. He called out to a peer during transitioning with a
loud voice, “Hey Mark, watch this!” He then rolled the cushion on the ground and
pushed on it with his hands on the ground.
Trend. Within Baseline Phase 1, Alex showed a slight decrease in time to
transition prior to increasing and remaining at this level for three tasks within
Intervention Phase 1 (Figure 28). Intervention Phase 1 showed both slight increases and
decreases in time to transition with these changes appearing to rise and fall within similar
levels (Figure 28). Starting at the middle of Intervention Phase 2, Alex’s time to
transition appeared to show more consistent lower levels with six of seven tasks
underneath Baseline Phase 1’s median line (Figure 28). Examining the NAP effect size,
the largest change occurred between Baseline Phase 1 and Intervention Phase 2 (Table
52).
Variability. Upon visual analysis of Figure 28, high variability of transition times
occurred during Intervention Phase 1. Although each phase showed high spikes in
transition times, the data show more steady increases and decreases (Figure 28).
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Alex’s time to initiate
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 29. Alex’s time to initiate. Solid lines: Mean; Dashed lines: Median
Table 53
Alex: Effect Size Results for Time to Initiate
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
14
8
14

Overlap
& Ties

Nonoverlap

Total
Pairs

24.5
21
21

73.5
35
77

98
56
98

NAP
.75
.63
.79

Effect
size
medium
small
medium

Level. Although all phases showed spikes in times to initiate, overall longest time
to initiate occurred during the baseline phases compared to the intervention phases (Table
51, Figure 29). During Intervention Phase 1, the highest level of time occurred (Figure
29). During this task, Alex had engaged in the engine changer and rated his body engine
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“medium”. He told the researcher, “My body feels like lightening.” He threw markers
on the ground and attempted to color on stamps prior to initiating the task.
Trend. Overall, time to transition tended to be shorter during the intervention
phases and longer again during Baseline Phase 2 (Figure 29). Effect sizes show this
pattern as well (Table 53).
Variability. Although most data within the intervention phases fall beneath
Baseline Phase 1’s median line, the data appear highly variable both on the line graph and
when examining the SD’s and ranges in data (Figure 29,Table 51). The baseline phases
also show sharp increases and decreases in times to initiate (Figure 29).
Prompts from adults
Teachers and parent volunteers provided Alex with minimal prompts throughout
the study (Table 54). Of these prompts, most were verbal cues (Figure 30).
Table 54
Alex: Mean, Standard Deviation, and Percentage of Types of Prompts
for Transitioning Between Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 0.57
1.13
INT 1 0.64
1.39
BL 2 1.13
1.25
INT2 0.43
0.94

	
  

P
25%
11%
11%
17%

M
0
0
0
0

Types of Prompts
VI
VE
0
75%
0
67%
0
67%
0
50%

G
0
22%
22%
33%

Total
100%
100%
100%
100%
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Figure 30 . Results for types of prompts to transition per phase for Alex.
Prompts from peers
No peers provided prompts to Alex for transitioning between center time tasks.

Participation during center time tasks
The second research question investigated the impact of embedding a SDC on the
outcome of improving participation during center time tasks. Three measures
operationalized this dependent variable: (a) number of times left center, (b) number of
times stopped activity and (c) proportion of time spent on activity.
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Table 55
Alex: Descriptive Statistics for Number of Times Left Center, Number of Times Stopped Activity,
and Time Spent during Activity
Phase
BL 1

Mean
1.14

Number of Times
Left Center
SD
Median Range
2.19
0
0-6

Number of Times
Stopped Activity
Mean SD
Median Range
4.29
2.56 4
1-8

Time Spent on Activity
Mean
36%

SD Median
24% 34%

INT 1

0.14

0.53

0

0-2

2.14

1.56

2

0-5

79%

17%

80%

BL 2

0

0

0

0

3.38

1.60

3

1-6

63%

16%

60%

INT 2

0

0

0

0

2.86

1.56

2

1-6

76%

14%

75%

Number of times left center
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 31. Alex’s number of times left center. Solid lines: Mean;
Dashed lines: Median
Table 56
Alex: Effect Size Results for Times Left Center
Phases
No. of data
No. of data
Compared
points for
points for
Baseline 1
other phases
BL1, INT 1
7
14
BL1, BL2
7
8
BL1, INT 2
7
14
	
  

Overlap
& Ties

Nonoverlap

Total
Pairs

32
16
28

66
40
70

98
56
98

NAP
.67
.71
.71

Effect
size
medium
medium
medium

Range
10%74%
36%100%
39%83%
54%96%
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Level. Baseline Phase 1 shows the greatest number of occurrences where Alex left
the physical space of the center time task. (Table 55, Figure 31). During the second task
measured, the center time routine changed on this day as the centers focused on a multistep task, dissecting an own pellet. Alex left the table several times, wandering around
the room, and walking away from the writing parts of the task. He stated, “This is totally
gross” and “I don’t want to do this anymore.” Alex played with pencils and kicked the
glue sticks on the ground. During the last two phases, Alex never left the physical space
of the center time tasks. All phases compared to Baseline Phase 1 showed medium effect
sizes (Table 56).
Trend. From Baseline Phase 1, the values decreased resulting in no occurrences
throughout Baseline Phase 2 and Intervention Phase 2 (Table 55, Figure 31).
Variability. Overall, little variability occurred throughout this measure for Alex.
During Baseline Phase 1, three values were above zero and only one value was above
zero during Intervention Phase 1 (Figure 31).
Number of times stopped activity
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Figure 32. Alex’s number of times stopped center task. Solid lines: Mean;
Dashed lines: Median
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Table 57
Alex: Effect Size Results for Times Stopped Activity
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
14
8
14

Overlap
& Ties

Nonoverlap

Total
Pairs

24
22.5
32.5

74
33.5
65.5

98
56
98

NAP
.76
.60
.67

Effect
size
medium
small
medium

Level. Overall, the all phases showed levels lower than the median line from
Baseline Phase 1 (Figure 32, Table 55). The highest levels of the number of times Alex
stopped the activity occurred during Baseline Phase 1 and Baseline Phase 2 (Figure 32).
The NAP effect sizes for each phase were consistent with this result, with medium effect
sizes shown for the intervention phases compared to a small effect size for the
comparison between the baseline phases (Table 57).
Trend. Starting within Baseline Phase 1, the number of times he stopped the
activity began to decrease (Figure 32). However, both intervention phases showed
increases above the median line from Baseline Phase 1.
Variability. Upon visual analysis, the results showed higher variability during the
intervention phases compared to the baseline phases (Figure 32).

	
  

157	
  
Alex’s time spent during center time activities

Figure 33. Alex’s time spent on center task. Solid lines: Mean; Dashed lines: Median
Table 58
Alex: Effect Size Results for Time Spent During Center Task
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
14
8
14

Overlap
& Ties

Nonoverlap

Total
Pairs

7
7
5

91
49
93

98
56
98

NAP
.93
.88
.95

Level. Overall, Intervention Phase 1 showed the highest levels of time spent
during center tasks with a mean of 79% (Figure 33, Table 55). The lowest levels
occurred during Baseline Phase 1 with a mean of 36% (Figure 33, Table 55).
Trend. Compared to Baseline Phase 1, Alex’s time spent during center task
increased throughout the other phases with the largest changes occurring between
Baseline Phase 1 and the intervention phases (Figure 33, Table 58).

	
  

Effect
size
large
medium
large
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Variability. All phases, except Intervention Phase 1, showed high variability
(Figure 33).
Prompts from adults
Alex received more prompts to participate compared to the outcome for
transitions, with the lowest level occurring during Intervention Phase 1 (Table 59). The
teachers and parent volunteers continued to use verbal cues at a higher frequency but also
gave physical prompts at a higher rate compared to the outcome for transitioning.
Table 59
Alex: Mean, Standard Deviation, and Percentage of Types of Prompts for
Participation in Center Time Tasks
Phase Prompts to Transition
Types of Prompts
Mean
SD
P
M
VI
VE
G
BL1 4.86
5.21
26%
0
0
63%
11%
INT 1 2.14
2.18
19%
0
0
81%
0
BL 2 5.00
4.14
32%
0
0
53%
15%
INT2 5.07
3.50
37%
1%
0
61%
1%

Figure 34. Results for types of prompts to participate per phase for Alex.

	
  

Total
100%
100%
100%
100%
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Prompts from peers
Throughout the research study, Alex received ten verbal cues from peers and one
physical prompt for participating in center time tasks.
Mark
Mark did not have a history of sensory processing difficulties. He was added to
the individual data collection in January 2016 due to his teacher’s concerns with constant
movement throughout center time that was interfering with his peers’ participation in
tasks.
Individual sensory processing patterns
Mark’s parents completed the SP-2. The researcher provided the online school
version to Mary, but she did not complete it. All results from the caregiver version
indicated that his sensory profile and processing fell within expected patterns for his
chronological age. In terms of auditory processing, his parents reported that he seeks and
appears to miss auditory information. For instance, he makes noises with his mouth, but
does not always key into auditory cues. Mark entered the research study as a
participating student during the Implementation Stage. Therefore, his sensory profile was
not considered in the planning of the SDC.
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Engagement in embedded SDC
Engine changers
Table 60
Mark: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
INT 1
BL 2
INT 2

Engagement in Engine Changers
(Counts and Percentage)
YES %
No %
Total
10
71% 4
29%
100%
0
0
7
100% 100%
10
77% 3
23%
100%

Calming
17%
0
23%

Type of Engine Changer
(Percentage)
Alerting Both None Total
58%
8%
17%
100%
0
0
0
100%
39%
15% 23%
100%

Mark retrieved and/or asked for the air cushion at the start of every seated
activity, even when seated on the carpet. He engaged in the alerting option of the engine
changers more than the calming option during the intervention phases (Table 60). When
the teacher prompting was removed during Baseline Phase 2, Mark continued to use the
air cushion but no longer engaged in the engine changers.
Self-ratings of arousal states
Table 61
Mark: Self-Rating of Body Engine Level in Percentages Based on Phases
Phase
INT 1
BL 2
INT 2

Fast
54%
43%
38%

Medium
46%
43%
50%

Slow
0
14%
12%

None
0
0
0

Total
100%
100%
100%

Mark rated his body engine “fast” during most days during Intervention Phase 1
but progressively moved more towards rating it “medium” during subsequent phases
(Table 61). During Baseline Phase 2, he rated his body engine level each day without
prompting despite not engaging in the engine changers.
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Prompts from adults
Mark received minimal prompts and mostly verbal cues to engage in the SDC
(Table 62).
Table 62
Mark: Mean, Standard Deviation, and Percentage of Types of Prompts
for Engagement in SDC
Phase

Prompts
Mean
SD
INT 1 1.21
1.58
BL 2 0
0
INT2 0.38
0.65

P
6%
0
0

Percentage of Types of Prompts
M
VI
VE
G
24%
0
58%
12%
0
0
0
0
20%
0
80%
0

Total
100%
0
100%

Prompts from peers
No prompts were provided to Mark from peers to engage in the SDC.
Transitions between center time tasks
Results for the two measures of independent transitioning, time to transition and
time to initiate, are presented through descriptive statistics, visual analysis, and effect
sizes using the NAP approach.

Table 63
Mark: Descriptive Statistics for Time to Transition and Time to Initiate
Phase
BL 1
INT 1
BL 2
INT 2

	
  

Time to Transition (seconds)
Mean
51.60
30.48
14.46
17.38

SD
37.01
39.40
9.74
15.67

Median
73.00
15.87
13.89
13.00

Range
10-87
0-140
4-25
5-60

Time to Initiate (seconds)
Mean
27.00
19.57
8.71
8.38

SD
52.39
27.17
12.58
14.31

Median
0
3
0
0

Range
0-120
0-71
0-29
0-39
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Mark’s time to transition

Figure 35. Mark’s time to transition. Solid lines: Mean; Dashed lines: Median
Table 64
Mark: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
5
5
5

No. of data
points for
other phases
12
6
13

Overlap
& Ties

Nonoverlap

Total
Pairs

19.5
6
14

40.5
24
51

60
30
65

NAP
.68
.80
.78

Effect
size
medium
medium
medium

Level. Overall, the time to transition decreased within all phases in comparison to
Baseline Phase 1 indicating that…. These changes represent medium effect sizes (Table
64). The shortest time to transition occurred during Baseline Phase 2, with all points
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below the median line of Baseline Phase 1 (Table 63, Figure 35). The highest level
occurred within Intervention Phase 1 (Figure 35). During the transition to this task, Mark
did not engage in the engine changer and he ran to the adjacent classroom to play with a
peer.
Trend. Overall, Mark’s time to transition decreased as the study progressed.
Within Baseline Phase 2, an increasing trend resulted within the last four tasks (Figure
35). No other consistent trends occurred within the other phases.
Variability. With the exception of Baseline Phase 2, each phase showed high
variability and wide ranges (Figure 35, Table 63).

Mark’s time to initiate

Figure 36. Mark’s time to initiate. Solid lines: Mean; Dashed lines: Median
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Table 65
Mark: Effect Size Results for Time to Initiate
Phases
No. of data
No. of data
Compared
points for
points for
Baseline 1
other phases
BL1, INT 1
5
14
BL1, BL2
5
7
BL1, INT 2
5
13

Overlap
& Ties

Nonoverlap

Total
Pairs

39.5
17
29

30.5
18
36

70
35
65

NAP

Effect
size

.44
.51
.55

small
small
small

Level. Overall, the time to initiate decreased throughout the study, with the
lowest levels within Baseline Phase 2 and Intervention Phase 2 (Table 63, Figure 36).
These differences resulted in small effect sizes (Table 65).
Trend and variability. Overall, the time to initiate tasks decreased compared to
Baseline Phase 1 indicating that Mark started new tasks more quickly as the study
progressed. However, within each phase, no trends were observed and the data were
highly variable (Figure 36). This was further observed within the large SD’s within all
phases (Table 63). Therefore, the overall improvements in initiation could had been
related to factors other than the embedded SDC.
Prompts from adults
Adults provided minimal prompts to Mark for all phases (Table 66) suggesting
that. Except for Intervention Phase 1, all prompts were provided verbally (Figure 37).
Table 66
Mark: Mean, Standard Deviation, and Percentage of Types of Prompts
for Transitioning Between Center Time Tasks
Phase
Prompts to Transition
Types of Prompts
Mean
SD
P
M
VI
VE
BL1 0.60
0.89
0
0
0
100%
INT 1 1.00
1.24
29%
14%
0
50%
BL 2 0.14
0.38
0
0
0
100%
INT2 0.15
0.38
0
0
0
100%

	
  

G
0
7%
0
0

Total
100%
100%
100%
100%
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Figure 37. Results for types of prompts to transition per phase for Mark.
Prompts from peers
One peer provided one verbal cue to Mark during a transition between a center
time task.
Participation during center time tasks
Three measures operationalized this dependent variable: (a) number of times left
center, (b) number of times stopped activity and (c) proportion of time spent on activity.
Table 67
Mark: Descriptive Statistics for Mark’s Number of Times Left Center,
Number of Times Stopped Activity,and Time Spent during Activity
Phase
BL 1
INT 1
BL 2
INT 2

	
  

Mean
.40

Number of Times
Left Center
SD
Median Range
.89
0
0-2

Number of Times
Stopped Activity
Mean SD
Median Range
4.80
2.17
6
2-7

.71

.99

0

0-3

2.57

1.79

2

0-5

0

0

0

0

2.14

1.46

1

1-4

.15

.38

0

0-1

2

1.73

2

0-5

Time Spent on Activity
(percentage)
Mean SD Median Range
63% 19% 50%
49%91%
79% 22% 84%
36%100%
87% 14% 89%
59%98%
88% 15% 90%
44%100%

166	
  
Number of times left center

Figure 38. Mark’s number of times left center. Solid lines: Mean;
Dashed lines: Median
Table 68
Mark: Effect Size Results for Times Left Center
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
5
5
5

No. of data
points for
other phases
14
7
13

Overlap
& Ties

Nonoverlap

Total
Pairs

42
14
30

28
21
35

70
35
65

NAP
.40
.60
.54

Effect
size
small
small
small

Level. During Baseline Phase 2, Mark did not leave the physical space of the
center. The highest levels occurred during Intervention Phase 1 (Table 67, Figure 38).
For all phases, the ranges were narrow and the median was at zero (Table 67, Figure 38).
The effect sizes for all phases compared to Baseline Phase 1 were small (Table 68).
Trend. Upon visual analysis, no trends resulted in any of the phases (Figure 38).
Variability. Overall, Mark’s data for this measure showed different patterns of
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variability. First, for Baseline Phase 1 and Intervention Phase 2, the data resulted in low
variability. For Baseline Phase 2, all points were at zero and therefore, showed no
variability. Lastly, for Intervention Phase 1, data resulted in high variability (Figure 38).

Number of times stopped activity

Figure 39. Mark’s number of times stopped center task. Solid lines: Mean; Dashed lines:
Median
Table 69
Mark: Effect size results for Times Stopped Activity
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

	
  

No. of data
points for
Baseline 1
5
5
5

No. of data
points for
other phases
14
7
13

Overlap
& Ties

Nonoverlap

Total
Pairs

14.5
5.5
9.5

55.5
29.5
55.5

70
35
65

NAP
.79
.84
.85

Effect
size
medium
medium
medium
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Level. Overall, the number of times that Mark stopped the activity decreased as
the study progressed (Table 67, Figure 39, Table 69). The lowest result occurred during
Intervention Phase 2. The highest result occurred during Baseline Phase 1. During this
task, a parent volunteer facilitated the activity. Mark engaged in several behaviors that
indicated a high arousal level such as screaming, leaning his body on top of the paper,
and using a loud voice. The parent volunteer provided nine verbal cues and a peer asked
him to stop screaming.
Trend. A slight increase in times that Mark stopped participating occurred during
the end of each baseline phases (Figure 39).
Variability. Both intervention phases showed high variability (Figure 39).
Mark’s time spent during center time activities.

Figure 40. Mark’s time spent on center task. Solid lines: Mean; Dashed lines: Median
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Table 70
Mark: Effect Size Results for Time Spent During Center Task
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
5
14
18.5
51.5
BL1, BL2
5
7
5
30
BL1, INT 2
5
13
11.5
53.5

Total
Pairs

NAP

70
35
65

Effect
size

.74
.86
.82

medium
medium
medium

Level. Overall, the time spent during center tasks increased compared to Baseline
Phase 1 (Table 67, Figure 40). These changes resulted in medium effect sizes with the
largest effect size occurring during Baseline Phase 2 (Table 70).
Trend. Upon visual analysis, the researcher observed no trends (Figure 40). This
result was also seen within the ranges of the data within each phase,
Variability. The data showed high variability in all phases (Figure 40).
Prompts from adults
During Baseline Phase 1, Mark received more prompts, primarily verbal cues,
compared to the other three phases (Table 71, Figure 41).
Table 71
Mark: Mean, Standard Deviation, and Percentage of Types of Prompts for
Participation in Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 4.80
3.03
INT 1 2.07
2.67
BL 2 1.86
1.95
INT2 2.00
2.04
	
  
	
  

	
  

P
24%
30%
31%
46%

Types of Prompts
M
VI
VE
3%
0
67%
0
0
70%
0
0
69%
0
0
54%

G
6%
0
0
0

Total
100%
100%
100%
100%
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Figure 41. Results for types of prompts to participate per phase for Mark. 	
  
Prompts from peers
For Mark’s participation in center time tasks, peers provided ten verbal cues and
one physical prompt.
Sue
Sue had no history of sensory processing difficulties. However, her teacher,
Mary, suspected sensory regulation difficulties due to Sue sucking her thumb in class and
removing herself from group work several times throughout the day.
Individual sensory processing patterns
Overall, the results from both the caregiver and teacher versions suggested no
differences in behavioral patterns stemming from sensory processing issues at home or at
school compared to peers of the same chronological age. Results from both versions of
the SP-2 consistently showed an overall sensory profile for decreased registration,
specifically for processing auditory environmental inputs. Her teacher described that Sue
missed relevant auditory cues such as the rain stick used during center time and the bell
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used outside at the end of recess. Therefore, in planning the sensory diet strategies, the
additional auditory cue (metronome) could be useful as a reminder for Sue to engage in
the engine changer. Sue’s parents and teacher also indicated that Sue constantly sucked
her thumb at home and at school. Although this study did not aim to eliminate specific
behaviors such as thumb sucking, the researchers and teachers discussed embedding
engine changers that used the whole body and required strong input through the hands.
Engagement in embedded SDC
Before discussing the results that addressed the specific research questions, it is
important to examine Sue’s engagement in the actual sensory diet strategies or engine
changers.
Engine changers
Table 72
Sue: Descriptive Statistics for Engagement in Engine Changers and
Types of Engine Changers
Phase
Engagement in Engine Changers
Type of Engine Changer
(Counts and Percentage)
(Percentage)
YES %
No %
Total
Calming Alerting Both None Total
INT 1 15
83% 3
17%
100%
28%
50%
6%
17%
100%
BL 2
0
0
9
100% 100%
0
0
0
0
100%
INT 2 11
79% 3
21%
100%
14%
64%
0
21%
100%
Throughout the intervention phases, Sue engaged in the alerting option more than
the calming option (Table 72). She engaged in the engine changers less during
Intervention Phase 2 when compared to Intervention Phase 1, despite the teacher
providing more prompts to engage in the engine changers (Table 74).
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Self-ratings of arousal states
Table 73
Sue: Self-Rating of Body Engine Level in Percentages Based on Phases
Phase
INT 1
BL 2
INT 2

Fast
0
10%
21%

Medium
33%
60%
71%

Slow
67%
30%
7%

None
0
0
0

Total
100%
100%
100%

Sue’s self-ratings shifted from predominantly rating her sensory arousal state as
“slow” during Intervention Phase 1 to rated her arousal state as “medium” during
Baseline Phase 2 and Intervention Phase 2. During Intervention Phase 2, Mary
encouraged Sue to remove her jacket given teacher observations that she appeared more
tired wearing it indoors.
Prompts from adults
Sue received mostly verbal cues during the intervention phases for engaging in
the SDC (Table 74).
Table 74
Sue: Mean, Standard Deviation, and Percentage of Types of Prompts for
Engagement in SDC
Phase
Mean
INT 1 0.50
BL 2 0
INT2 0.57

Prompts
SD
0.79
0
0.65

P
11%
0
13%

M
0
0
0

Percentage of Types of Prompts
VI
VE
G
0
89%
0
0
0
0
0
87%
0

Prompts from peers
No prompts were provided by peers to Sue to engage in the SDC.

	
  

Total
100%
0
100%
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Transitions between center time tasks
Results for the two measures of independent transitioning, time to transition and
time to initiate, are presented through descriptive statistics, visual analysis, and effect
sizes using the NAP approach.
Table 75
Sue: Descriptive Statistics for Time to Transition and Time to Initiate
Phase
BL 1
INT 1
BL 2
INT 2

Time to Transition (seconds)
Mean
63.71
22.20
63.44
40.70

SD
45.61
17.81
44.87
36.92

Median
66
20.50
42
30

Range
2-136
0- 63
15-144
6-120

Time to Initiate (seconds)
Mean
23.86
12.17
44.67
9.21

SD
28.38
28.84
53.60
16.05

Median
18
0
35
3

Sue’s time to transition
	
  

Figure 42. Sue’s time to transition. Solid lines: Mean; Dashed lines: Median

	
  

Range
0- 82
0-120
0-165
0- 60

174	
  
Table 76
Sue: Effect Size Results for Time to Transition
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
18
9
14

Overlap
& Ties

Nonoverlap

Total
Pairs

30
31.5
34

96
31.5
61

126
63
98

NAP
.76
.50
.62

Effect
size
medium
small
small

Level. Sue’s time to transition was shortest during Intervention
Phase 1 (Table 75, Figure 42). This change resulted in a medium effect size (Table 76).
The other phases, Baseline Phase 2 and Intervention Phase 2, also showed decreases but
not as pronounced (Table 75, Figure 42, Table 76). During Intervention Phase 2, two
data points spiked to high levels. For the first of these results, Sue had not engaged in the
engine changer during the transition. She appeared to be wandering and she said that she
wanted to help her peers. A peer from her center task group called her over and stood up
to get Sue and help her transition to the table.
Trend. Upon visual analysis, no definitive trends occurred in any of the phases.
However, all data within Intervention Phase 1 fell under the Baseline Phase 1 median line
(Figure 42).
Variability. Each phase showed high variability (Figure 42).
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Sue’s time to initiate	
  	
  	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

Figure 43. Sue’s time to initiate. Solid lines: Mean, Dashed lines: Median
Table 77
Sue: Effect Size Results for Time to Initiate
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
18
9
14

Overlap
& Ties

Nonoverlap

Total
Pairs

32.5
32.5
26

93.5
30.5
72

126
63
98

NAP
.74
.48
.73

Effect
size
medium
small
medium

Level. The lowest levels of time to transition occurred during Intervention Phase
1 (Figure 43). One observation spiked during this phase. During this task, Sue had
engaged in an alerting engine changer (leans with jumps) and she moved vigorously. She
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stated that she felt distracted by another peer at her table. Medium effect sizes resulted
for both intervention phases compared to Baseline Phase 1 (Table 77).
Trend. During Intervention Phase 1, several data points showed Sue’s immediate
initiation of the task (Figure 43). However, within this phase, the time increased without
a consistent trend. The other phases also demonstrated no consistent trend, but overall,
times increased during baseline phases and decreased during intervention phases (Table
77).
Variability. All phases showed high variability (Figure 43).
Prompts from adults
Sue received verbal cues more during Baseline Phase 1 and Intervention Phase 2
(Table 78, Figure 44).
Table 78
Sue: Mean, Standard Deviation, and Percentage of Types of Prompts for
Transitioning Between Center Time Tasks
Phase Prompts to Transition
Types of Prompts
Mean
SD
P
M
VI
VE
G
BL1 1.71
2.56
17%
0
0
66%
17%
INT 1 0.28
0.67
0
0
0
80%
20%
BL 2 0.67
1.00
0
0
0
100% 0
INT2 1.79
4.41
8%
0
0
76%
16%

Figure 44. Results for types of prompts to transition per phase for Sue.

	
  

Total
100%
100%
100%
100%
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Participation during center time tasks
Three measures operationalized this dependent variable: (a) number of times left
center, (b) number of times stopped activity and (c) proportion of time spent on activity.
Table 79
Sue: Descriptive Statistics for Number of Times Left Center, Number of Times Stopped Activity, and Time
Spent during Activity
Phase
BL 1

Mean
1

Number of Times
Left Center
SD
Median Range
1.15
1
0-3

Number of Times
Stopped Activity
Mean SD
Median Range
2.14
1.07 2
1-4

INT 1

0.56

0.92

0

0-3

2.28

1.84

2

0-7

BL 2

0.11

0.33

0

0-1

2.22

1.64

2

0-4

INT 2

0.21

0.43

0

0-1

1.93

1.64

2

0-5

Time Spent on Activity
(percentage)
Mean SD Median Range
69% 28% 85%
30%97%
80% 22% 90%
15%100%
76% 10% 74%
58%92%
80% 25% 87%
18%100%

Number of times left center

Figure 45. Sue’s number of times left center. Solid lines: Mean; Dashed lines: Median
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Table 80
Sue: Effect Size Results for Sue’s Times Left Center
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
7
18
47.5
78.5
BL1, BL2
7
9
16
47
BL1, INT 2
7
14
28.5
69.5

Total
Pairs
126
63
98

NAP
.62
.75
.71

Effect
size
small
medium
medium

Level. Table 79 and Figure 45 both show that Sue left the center task rarely, with
the highest level at three times during Baseline Phase 1 and Intervention Phase 1. The
lowest level occurred during Baseline Phase 2 where only one task showed that Sue left
the physical space of the center time activity.
Trend and Variability. Sue’s results during Baseline Phase 2 show several
consecutive tasks where she did not leave the activity (Figure 45). For the other phases,
moderate variability resulted but the range within the number of times she left the activity
was narrow, three times being the highest value (Figure 45, Table 79).
Number of times stopped activity

Figure 46. Sue’s number of times stopped center task. Solid lines: Mean;
Dashed lines: Median
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Table 81
Sue: Effect Size Results for Times Stopped Activity
Phases
No. of data
No. of data Overlap NonCompared
points for
points for
& Ties overlap
Baseline 1
other phases
BL1, INT 1
7
18
62
64
BL1, BL2
7
9
33
30
BL1, INT 2
7
14
44
54

Total
Pairs
126
63
98

NAP
.51
.48
.55

Effect
size
small
small
small

Level. The highest levels occurred within Intervention Phase 1. At the highest
level, Sue had engaged in the calming option of the engine changer. Sue moved her body
in several ways during the activity such as rocking in her chair, pushing back onto the
back legs of her chair, and swinging her legs. Sue sucked her thumb often but also put
objects in her mouth during this task.
Trend. Upon visual analysis, no trends resulted and the effect sizes are consistent
with this analysis (Figure 46, Table 81).
Variability. During all phases, the data was highly variable with several spikes in
results with larger ranges (Figure 46, Table 79).
Sue’s time spent during center time activities

Figure 47. Sue’s time spent on center task. Solid lines: Mean; Dashed lines: Median
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Table 82
Sue: Effect size results for Time Spent During Center Task
Phases
Compared
BL1, INT 1
BL1, BL2
BL1, INT 2

No. of data
points for
Baseline 1
7
7
7

No. of data
points for
other phases
18
9
14

Overlap
& Ties

Nonoverlap

Total
Pairs

46
32
38

80
31
60

126
63
98

NAP

Effect
size

.63
.49
.61

small
small
small

Level. Sue spent the most time participating in the center time task during the
intervention phases (Table 79, Figure 47). However, this change resulted in a small
effect size and also showed improvements in participating time for Baseline Phase 2
when compared to the initial baseline phase (Table 82).
Trend and variability. Sue’s time spent within the center time task showed no
consistent trends and high variability when examining the line graph and the wide ranges
for each phase (Figure 47, Table 79).
Prompts from adults
Table 83
Sue: Mean, Standard Deviation, and Percentage of Types of Prompts for
Participation in Center Time Tasks
Phase Prompts to Transition
Mean
SD
BL1 3.71
2.56
INT 1 1.28
1.71
BL 2 2.00
1.58
INT2 1.71
1.90
	
  

	
  

P
4%
17%
6%
25%

Types of Prompts
M
VI
VE
0
0
88%
5%
0
73%
0
0
88%
0
0
75%

G
8%
5%
6%
0

Total
100%
100%
100%
100%
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Figure 48. Results for types of prompts to participate per phase for Sue.
Physical (P), Model (M), VI (Visual), VE (Verbal), and Gesture (G)
Prompts from peers
For participation in center time tasks, peers gave Sue 11 prompts, 10 verbal cues
and 1 physical cue.
Interobserver Agreement
In comparing four measures that operationalized the outcome variable, transitions
between tasks, interobserver agreement ranged from 0.78-1.00. Time to transition had
the lowest interobserver agreement, 0.78. For the outcome variable, participation in
tasks, the interobserver agreement for the five measures ranged from 0.67-1.00. The
number of times a student left the center had the lowest interobserver agreement, 0.67.
Implementation Consistency
Research Question 3 focused on the degree that teachers follow and support
student engagement in the SDC. The SDC involved four aspects that the teacher needed
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to implement: (a) placing visual cues on the circle time schedule board to indicate when
the engine changers would occur, (b) placing visual cues on the schedule board to
indicate the choices of engine changers, (c) providing the chart for student to rate their
body engine levels, and (d) including the auditory cue for engaging in the engine changer
during transition times. Consistency of implementation was measured using a three-point
rubric adapted from Sailors et al. (2014). Below expectations (value = 1) indicated that
the teacher provided visual cues on the schedule board but no other prompting. Met
expectations (value = 2) indicated that the teacher provided visual cues to the board and
auditory cues during transition times. In addition, the teacher provided verbal cues to
ensure that students rate their body engine levels and engage in the engine changers
during transitions. Lastly, exceeds expectations (value = 3) included all criteria for a
value of two, but the teacher incorporated modeling cues of the engine changers to the
whole class to ensure that students stop and engage in the engine changers during
transitions. Results for Jo and Mary are presented in Table 84.
Table 84
Teacher Implementation Consistency of Embedded SDC
during Intervention Phases
Intervention Phase 1
Days
Tasks
Mean

Intervention Phase 2
Days
Tasks
Mean

SD
SD
Jo
Classroom 1
10
47
1.83
0.73
10
48
1.96
0.90
Classroom 2
7
34
1.97
0.76
2
10
2.10
0.99
Combined
17
81
1.89
0.74
12
58
1.98
0.91
Mary
Classroom 2
3
14
2.29
0.83
8
35
2.31
0.53
Note. 1=below expectations; 2=met expectations; 3=exceeds expectation (Sailors, et al.,
2014)
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During Intervention Phase 1, Jo primarily facilitated center time for both
classrooms while Mary conducted center time for Classroom 2 one day per week. During
the second week of Intervention Phase 2, Mary assumed responsibility for Classroom 2’s
center time.
Jo
The results shown in Table 84 indicated that Jo implemented the SDC for both
classrooms at a level slightly below meeting expectations during both intervention
phases. For Classroom 2, the implementation consistency was slightly above meeting
expectations.
Jo provided consistent visual cues by having the student helper of the day to place
the magnets on the schedule board. At the start of center time prior to the students
starting the first task, on most days, Jo asked students to model both the engine changers
and the calming and alerting options for each one. During the transitions between tasks,
Jo provided verbal cues on most days (score of 2) but rarely provided physical modeling
of the engine changers or walked around to ensure that students were actually completing
the engine changers. When disruptions to the schedule occurred or the center time was
shortened, Jo did not provide the modeling or verbal cues for engagement in the SDC.
However, the student helper usually placed the magnets on the schedule board in these
situations (score = 1).
Another aspect that indicated exceeding expectations on the rubric (Table 3), was
that the teacher would implement the rating of body engine levels as well as implement
engine changers during appropriate times. For students that appeared to need engine
changers during other times of the day, Jo primarily removed the student from the group
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until he or she was ready to rejoin the class. For Trevor, Jo and the exceptional students
team designed a plan for additional support when he appeared to need more sensory and
behavioral support. As a result, Trevor left the room several times throughout the study
to work with the Education Director as well as engage in sensory activities such as
swinging, with a paraprofessional and/or with the school psychologist.
Mary
The results shown in Table 84 indicate that Mary implemented the SDC slightly
above meeting expectations for both intervention phases. Mary also had the student
helper place the visual cues on the schedule board and asked students to model the engine
changers during the discussion of the center time schedule. Although not consistently
implemented, the researcher observed Mary modeling the strategies and walked around
the classroom during transitions to check that students were completing the engine
changers.
Student Perspectives
The last research question centered on gaining the perspectives of kindergartenaged students, both with and without disabilities, regarding their self-evaluation of their
sensory arousal levels and their engagement in a SDC embedded during center time tasks.
The guiding questions asked by the researcher and second observer included (a) how
does your body engine feel when it is at a particular level and (b) how do your body
basics feel after completing an engine changer (Appendices F and J). Additional
questions were asked based on responses regarding body engine levels and after a student
accessed another sensory diet strategy other than the engine changers such as sitting on
the air-filled cushion or wearing noise canceling headphones (Appendix K). After
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analyzing and coding data from field notes and student interviews, three main themes
emerged: (a) recognition of sensory arousal levels, (b) perceived effectiveness of
engine changers, and (c) use of additional sensory strategies.
Recognition of sensory arousal levels
Factors that influenced self-ratings
Two factors appeared to influence how students rated their arousal levels: (a)
social factors and (b) implicit classroom norms.
Social factors. During the first few days of Intervention Phase 1, one student
rated his arousal state based on his best friends rating. This continued throughout the rest
of the research study despite reminders from Jo, Mary, and the researcher to rate their
sensory arousal states based on how their own body engines were feeling at that moment.
No gender differences were noted and both boys and girls wanted to rate themselves the
same as their friends.
Implicit classroom norms. Several students rated their body engine levels
medium towards the end of the study, because they stated that they knew they “needed to
be ready to learn”. Both Jo and Mary described the medium level as feeling that you can
follow the crew rules and achieve body basics (Appendix J). Alex reported that he knew
he had to be at medium for center time.
Rating body engine as slow
Overall, students were consistent with how they described their body engines
when they rated them as slow (Figure 6). Many students described their body engine
levels as tired. Sue often rated her body engine slow during Intervention Phase 1 and
Baseline Phase 2. She stated “it feels really tired”.
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Rating body engine as fast
Overall, students described their body engine levels as fast based on perceived
emotions. For instance, for Trevor, he reported that his body engine feels fast when he is
angry. Trevor consistently described a fast body engine with feelings of anger.
Other students described how their bodies were feeling. For instance, Abigail
reported that her body engine was running fast because “I am breathing so fast.” Another
student reported that when her body engine is running fast, it “feels like I want to break
dance”. Both Abigail and Alex rated their body engines fast when they felt sick. In fact,
after this rating, both of them were absent from school the following day.
Rating body engine as medium
Overall, students did not describe their body engines with consistent themes when
they rated them as medium. Trevor continued to attribute emotions to his self ratings
stated that when he was at medium, he “felt happy”. One student reported that her body
engine felt “very calm” when it was medium. Several students, including Bobby, Mark,
and Sue, reported that their bodies felt “good” when they rated themselves a medium, but
did not elaborate on what “good” felt like when prompted. Lastly, a student in
Classroom 2 reported that his body engine felt “like a jogging around feeling” when it
was a medium. He then described that his body engine felt “good yesterday after jogging
around the school and doing push ups and sit ups. It [body engine] feels like after that.”
The recognition of sensory arousal states helps to guide the choice of engine
changer that the student completes. However, overall, the students did not use their selfratings to choose the engine changer.
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Perceived effectiveness of engine changers
Effective
Overall, the students reported that the engine changers were more effective to
move their bodies from slow to medium. One student from Classroom 1 stated that after
completing both the chair holds and popcorn her body felt more awake although “really,
it [engine changer] didn’t wake me up. I was already awake”. Sue reported that she
engaged in large jumps during the table lean engine changer because her body engine felt
slow. When asked how her body engine felt after she completed the large jumps, Sue
responded, “A little fast. But then I started to get slower.”
Ineffective
Of the participating students, both Bobby and Mark reported not enjoying the
engine changers. Bobby stated, “I am always so late in getting to my center, so I don’t
want to do the engine changer”. Mark stated that his body did not feel any different
afterward and asked “Why do we need to do it every day?” A student in Classroom 2
reported that “it’s hard to remember to do the engine changers because you have to do it
every day. That’s why it’s super hard.” During the whole class debrief, students from
both Classroom 1 and Classroom 2 reported liking doing the engine changers but that it
did not make them feel different. A student from Classroom One reported that he liked to
do the engine changers “but I don’t feel anything happening to my body engine”.
Use of additional sensory diet strategies
One consistent student perspective across both classrooms was the use of the seat
cushions. Students reported that the seat cushions “made them feel happy”, “made them
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feel less tired”, and “helped them achieve body basics” (Appendix J and Appendix K).
Some students chose the cushions based on their self-rating of their body engine levels.
For instance, a student in Classroom 2 reported that “my body can slow down on the
cushion. The cushion makes me slow down.” Another student in Classroom 1 chose the
seat cushion when her body engine felt slow. She stated “I was feeling tired and the
cushion helps me feel better.”
Other students chose the seat cushion based on their classmates use of the
cushion. For instance, a student in Classroom 2 was asked by the researcher why he
chose the seat cushion. He stated, “I don’t know. I never used it before and Bobby
always uses it.”
Bobby and Mark consistently asked for the cushion even before they rated their
body engine levels. Bobby reported that it helps him “stay seated” and Mark stated that
“I need to be able to move when seated”. Trevor reported that the seat cushion makes
him “feel happy”.
Trevor was not observed accessing any of his additional sensory diet strategies
with consistency. For instance, Trevor had his own noise-canceling headphones and a
chew necklace. His sensory social story shown in Figure 3 also provided him the option
of sitting in the cubby for a sensory break. Trevor independently retrieved his chew
necklace but did not use it consistently. The last day of Intervention Phase 2, Alex had a
chew necklace that he stated his mother gave him to help him work in the classroom.
During the last day of data collection, Alex had the necklace around his neck, but he did
not use it.
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Lastly, two students accessed an additional strategy independently. Two girls
from Classroom Two retrieved noise-canceling headphones after reporting that they were
“bothered” by the noise level in the room (Appendix K). Afterward, one of the girls
reported to the researcher that her body engine was going “fast” because of all the noise.
Summary
Each participating student demonstrated different patterns in the quantitative data
throughout the phases of the study. However, some commonalities resulted both in the
quantitative measures as well as within the students’ perspectives on the efficacy of this
intervention that could have implications for future research and for practical applications
of embedding a SDC within a general education classroom.
Rating sensory arousal states
For one, although the students themselves rated their sensory arousal states for
different reasons, the participating students shifted towards higher rates of “medium” as
the study progressed. For instance, at the start of the study, Sue primarily rated her
arousal level slow. When rating her body engine level as slow, she reported that she was
“tired” and “sleepy”. Her signs of arousal seemed to match this description. Sue was
observed slouching in her chair, sucking her thumb, and lying down on the carpet.
During Intervention Phase 2, Sue primarily rated her arousal state as medium. Examining
the observations recorded for her signs of arousal, she appeared to move her body more,
leaned back in her chair, sat at the end of the chair, and put items such as pens in her
mouth. During this time as well, her teacher, Mary, required that Sue take her jacket off
during center time because Mary noted that wearing the jacket made Sue look sleepy.
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Alex’s ratings shifted from fast to medium as the study progressed. However,
during Intervention Phase 1, Alex reported that when he rated his body engine as fast,
that meant it was medium and vice versa.
When I do the red one, it feels medium. Yight, when I, yight, when
I go to this one [green] it's fast, then I go to this one because it feels fast
and then it turns to it feels medium, so I guess I would have that one be
medium [moves arrow to red] and that one be fast [turns arrow to green]
because that's what happens.
The observations regarding his sensory arousal states were not consistent with his
engine level. At times, he rated his body engine level medium and moved vigorously in
his chair or used a loud voice, behaviors that could indicate either fast or slow arousal
states.
Describing sensory arousal states
Another common thread between all six participating students centered on the
descriptions they gave when asked how their body engines felt at the different levels.
When describing their body engines as slow, most of them used words such as tired and
sleepy. Descriptors for when their body engines felt fast fell into two categories.
First, students described emotions such as being angry or mad when their body
engines were running fast. Trevor consistently rated and described a fast body engine
when he was angry. On three occasions throughout the study, he stood up from the
center time task and changed his body engine level to fast if he became upset.
The second category of descriptors related movement to the body engine level of
fast. Alex stated, “My body feels like lightening when it’s fast”. Another student within
Classroom 2 stated that her body “felt like dancing” when she rated her body as fast. For
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the middle or medium rating, students described this sensory arousal state with more
ambiguity.
For instance, both Bobby and Mark stated that their bodies felt “good” when they
were at medium. Sue, Abigail, and Alex stated that they “did not know” how their bodies
felt when it was medium. Both the researcher and the second observer tried to ask follow
up questions to obtain more specificity within the answers, but the students did not
elaborate.
Engagement in engine changers
Despite a few students actively voicing their dislike for completing the engine
changers, all participating students engaged in the engine changers at high rates with few
or any verbal prompts from adults and peers. This engagement dropped drastically for all
participating students when the verbal cues from the teachers were removed during
Baseline Phase 2.
Students with documented sensory processing challenges, Trevor and Alex, both
appeared to need more intensity in the engine changers. In addition, it appeared that they
could benefit from linking the SDC to other aspects of their school day.
Overall, although Trevor appeared to need more intense input, the choices that he
made for completing the embedded engine changers primarily drew from the calming
options rather than the alerting options that provided more intensity.
In December 2015 prior to the start of the Implementation Stage of this study,
Trevor had a sensory regulation social story created by the special education team (Figure
3, Gray, 2010). This included strategies such as animal walks and push ups that he could
complete in the classroom but away from the group. During the Implementation Stage,
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the special education team also designed a plan for Trevor to leave the room when the
teacher observed his behavior as disruptive to the group and/or when it appeared that his
arousal rates rose to high levels or within sensory overload (Figure 1). During these
times, the school psychologist would provide more intense movement strategies on a
swing or a scooter board within a different classroom.
Alex appeared to need more intense input because he sought out vigorous
movement while seated on the chair. His mother reported that Alex moves constantly
while eating meals. Within the classroom, Alex, at times, moved while trying to
complete a writing task. When provided with an air-filled seat cushion, Alex’s
movement did not consistently stop or decrease. In fact, the air-filled seat cushion at
times became distracting for him as he would roll it in between center tasks or toss it up
in the air. During the last day of Intervention Phase 2, Alex arrived at school with a chew
necklace. He stated that his mom gave it to him to help him pay attention at school.
Engagement in other sensory diet strategies
As the study progressed, more students began asking for the air-filled seat cushion
during center time. Some students rated their body engines as slow and then stated that
they needed the cushion because they were tired. Other students appeared to use the
cushion as a habit such as Bobby and Mark. Therefore, it is unclear if the increase in
cushion use was due to an increase in the awareness of body engine levels or the novelty
and increased presence of their use in the classroom. For instance, one student in
Classroom 2 asked to use a cushion. When asked why he wanted the cushion, he stated,
“I don’t know. I never used it before.”
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Transitions between center time tasks
Time to transition. For most participating students, the time to transition
decreased during the intervention phases compared to the baseline phases. For Abigail
and Mark, their times to transition decreased from Baseline Phase 1 to Intervention Phase
1, but the lowest levels resulted during Baseline Phase 2.
Time to initiate. For most participating students, the time to initiate decreased
progressively within each phase when compared to the levels measured in Baseline Phase
1. Alex and Sue did not show these patterns. Their times to initiate tasks increased
sharply during Baseline Phase 2.
Prompts from adults and peers. Overall, very few prompts were provided to any
of the participating students during times to transition between center time tasks. This is
in contrast to the number of prompts provided during the participation of the center time
tasks, with adults provided more verbal cues compared to times of transition.
Participation in center time tasks
Number of times student left center. Overall, the participating students did not
leave the physical space of the center time task with any consistent trend. Several data
points for this measure indicated no leaving of the physical space. Students had freedom
to move within the physical space of the center time task. However, if a student stood or
knelt to complete the task or moved, from the space to obtain materials, these occurrences
were not considered leaving the physical space.
Number of times student stopped the activity. Similar to the first measure of this
outcome variable, the number of times a student stopped an activity did not follow
consistent trends. Although the ranges appeared to be larger during Baseline Phase 1,
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situational demands will be discussed that could possibly explain spikes in the data for
the participating students. For instance, tasks that were perceived by students as difficult
showed more stops and more prompting from adults. For instance, writing tasks that
involved creating sentences and manipulatives that involved pulling apart words into the
distinct letter sounds were difficult for all participating students, except for Bobby.
When these tasks were situated within independent centers without adult support, Trevor,
Abigail, and Alex demonstrated stopping the activities more times. This pattern was not
seen with Sue and Mark. However, no consistent trends for any of the students were
found between the difficulty of the task, time to initiate, and number of times a student
stopped the activity.
Time spent participating in the center time task. Overall, data collected on this
measure for Trevor and Mark show increases in the time spent participating in activities
progressively from Baseline Phase 1 through the subsequent phases. Abigail’s and
Bobby’s data show increases in time spent but with sharp increases during Baseline
Phase 2, where the verbal cues to participate in the engine changers were removed.
Lastly, data from Alex and Sue resulted in steady increases compared to Baseline Phase 1
but with a slight dip during Baseline Phase 2 even though the overall level was higher in
comparison.
Prompts from adults and peers. Overall, compared to the first outcome measure,
more prompts, and a high proportion of verbal prompts, were provided by adults to all
participating students. From peers, the amount of prompting was slightly higher for
Trevor and Alex, the two students with IEP’s and for Abigail and Sue, the two females in
the study.
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Implementation consistency
Both teachers showed higher consistencies of implementation during Intervention
Phase 2 compared to Intervention Phase 1. Jo showed comparable consistencies between
the two classes during both phases, demonstrating little difference in embedding the SDC
between the two classes. Neither teacher approached a level of exceeding expectations
(value = 3). However, several factors were noted by the researcher and discussed with
both Jo and Mary regarding the implementation of the SDC that may address these results
as well as offer suggestions for future research as well as practical applications for the
classroom.
Jo. Overall, Jo presented the center time schedule with the engine changer icons
consistently. She asked the student helper to place the icons on the board and asked
certain students to demonstrate both the calming and alerting choice of each engine
changer before most transitions from the carpet to the first center time task. On a few
occasions during both intervention phases, Jo forgot to lead the engine changer during
this first transition. During each transition of the center time routine, Jo mostly provided
verbal cues to the entire class, “Remember to do your engine changers”. She also
modeled the engine changer a few times for the students at her center table. However,
she did not consistently model engine changers during center time.
According to the rubric used throughout this study, to exceed expectations, the
teacher needed to consistently use a variety of prompts to reinforce the completion of the
engine changers, including visual, verbal, and modeling prompts. In addition, the teacher
needed to link the engine changers to other aspects of the classroom. During the
Planning Stage, the researcher and teachers discussed linking the use of engine changers
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to helping students achieve body basics (Appendix J). Body basics involved readiness of
one’s body to pay attention and be ready to learn. Although Jo did not consistently link
the engine changers to the body basic concepts, she used additional sensory strategies to
help students focus and pay attention. For example, Jo turned off lights during center
time if she perceived the noise level to rise dramatically. She also encouraged students to
sit in a lotus position, a yoga position that the students were encouraged to complete to
help create a calming environment. On one day during Intervention Phase 2, Jo turned
off the lights, asked all the students to lie down on the carpet, and close their eyes, as she
read a story in a whisper voice. Afterward, she discussed with the researcher that the
deep breathing routine did not seem to be enough to help decrease the noise and activity
level in the room.
During the intervention phases, Jo reinforced to the students that completing the
engine changers was an expectation for all students during center time. She also used
language consistent with body engine levels to prompt students about their behavior. For
example, she stated, “I see your body is not ready to learn” or “Your body is telling me
that you need a break”. When this occurred, she mainly asked students to leave the group
and sit in a designated cube chair until they were “ready to join the group”. No
instructions or opportunities to engage in engine changers or other sensory diet strategies
were available during this time. Students were expected to sit in the chair until they
showed they were ready to join the group. Of the participating students, this occurred
mostly with Trevor who usually took a pencil or pen and drew lines on the bookcase
behind the green chair.
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Mary. Overall, Mary led center time for much fewer days compared to Jo and for
students in Classroom 2 only. Mary used more modeling prompts during the transition
times to demonstrate the engine changers to the students. She also left her center task
table to prompt students at independent centers with no adults to help. Like Jo, Mary
asked the student helper to place the icons on the center time schedule and asked students
to demonstrate all the engine changers.
Mary did not link the engine changers to the concept of body basics, but she
implemented additional strategies or replaced the whole group strategy of deep breathing
to extend the engine changer and add more variety in the strategies.
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CHAPTER FIVE: DISCUSSION
Globally, the debate to educate students with disabilities in the general education
classroom has resulted in more schools adopting inclusive practices (McLeskey et al.,
2012; Pather, 2011; Rojewski, Lee, & Gregg, 2015). The question on how to address the
needs of individual students within the context of the general education classroom is one
that teachers continue to confront, not only for students with disabilities, but for all
learners (Cate et al., 2010; Noh, Allen, & Squires, 2009). However, for student with
disabilities, such as ASD, the consequences of placement within a general education
classroom without proper supports may impact their life’s paths (Booth, Standage, &
Fox, 2015; Ryndak et al., 2007). Therefore, addressing this question matters – how can
teachers and administrators within inclusive settings support students with disabilities in
ways that may benefit all learners?
For students with ASD, one way to support them within the classroom, often
overlooked by educators, is addressing sensory regulation. Results from previous studies
suggest that differences in processing sensory information has an effect on the daily lives
of individuals with a variety of disabilities, such as ASD, ADHD, and fetal alcohol
syndrome (Boterberg & Warreyn, 2016; Schaaf et al., 2011). However, more research
studies are finding that many individuals, especially younger children entering school
settings for the first time, also demonstrate differences in sensory processing patterns
(Adamson, O’Hare, & Graham, 2006; Miller et al., 2007; Schoen et al., 2009). As seen
within this research study, only one student had documented needs in the area of sensory
regulation, but sensory processing differences for the other five students appeared to
impact participation in academic tasks as well as peer relationships. Therefore, this
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research study looked at implementing a sensory diet curriculum or SDC within the
classroom.
Previous research has looked at addressing sensory regulation within the
classroom in a variety of ways. Studies have focused on specific sensory diet strategies
and their effect on behavioral outcomes (Bagatell et al., 2010; Reichow et al., 2010).
Others have considered whole classroom approaches for students with certain disabilities
or common difficulties, such as behavioral issues, through examining specialized
curriculum taught within the classroom not by the teacher but by the occupational
therapist (MacCobb et al., 2014; Sahoo & Senapati, 2014). Lastly, some studies
addressed sensory regulation within segregated or self-contained classrooms (Reinson,
2012). This current study expanded on this literature base by (a) creating the specific
sensory diet strategies based, in part, on the individual sensory profiles of students with
and without disabilities, (b) considering the context of the general education classroom,
and (c) embedding the SDC within existing routines with teachers leading the
implementation.
Methodology
This research study followed an ABAB single-subject research design with a
modified withdrawal phase to examine the effectiveness of the embedded SDC on two
student outcomes: (a) transitions between and (b) participation during center time tasks
(Gast & Ledford, 2014). The implementation consistency of the SDC by the teachers
was also measured given previous studies that linked the importance of the teacher in
providing access to sensory regulation supports (Pfeiffer et al, 2008). Additional
observations and discussions with students added to the context and social validity of the
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embedded SDC. Although the teachers and researcher agreed that withdrawing all
aspects of the SDC would compromise the ethical standards of the study, the decision to
modify the second baseline proved problematic. For one, it constrained the instructional
practices that the teachers typically implemented, such as starting centers with deep
breathing exercises. It also made it difficult to determine the effectiveness of the sensory
diet strategies or engine changers given the continued implementation of most aspects of
the SDC. Finally, by trying to prevent confusion by changing the schedule dramatically,
the lack of teacher cues in light of the continued use of visual and auditory cues appeared
to confuse the students more. Therefore, future lines of inquiry into the area of sensory
regulation may need to consider alternative designs and address the confounding factors
that emerged from the results of this research study.
Summary and Discussion of Results
The current investigation addressed four questions: (a) does a student’s
transitions between center time tasks improve with the introduction of an embedded
SDC, (b) does a student’s participation during center time tasks improve with the
introduction of an embedded SDC, (c) is the implementation of the SDC by the teacher
consistently applied, and (d) what are the student perspectives regarding engaging in the
aspects of the SDC: self-rating of sensory arousal states and engagement in engine
changers. The discussion of the results, in light of the extant literature, fall into four main
categories: (a) engagement in the SDC, (b) transitions between center time tasks, (c)
participation during center time tasks, and (d) consistency in implementing the SDC.
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Engagement in SDC
Rating sensory arousal states
Increases in ratings of medium. The three sensory arousal states or body engine
levels used within The Alert Program include, “high”, “just right”, and “low”. The
researcher and the teachers discussed changing the language used for these arousal states
to (a) match a song already used within Classroom 2 that uses fast and slow and (b)
eliminate the word “right” within the medium level in order to prevent students from
choosing an arousal state based value-based language (e.g. right vs. wrong).
Nevertheless, all participating students, except Abigail, showed the trend of rating their
body engines medium as the study progressed. It is unclear whether students actually
began to regulate their arousal levels and truly felt their body engines were at a medium
level, or if other factors were involved in this shift in ratings. Previous research using the
Alert Program does not address this finding.
Two studies incorporated the ratings of sensory arousal levels (i.e. body engine
levels) but did not directly measure children’s self-ratings of their own body engine
levels. For instance, Wells et al. (2012) implemented the Alert Program with children
with fetal alcohol syndrome and their families over 12 sessions. One session discussed
arousal levels but did not ask the children to rate them. Second, Blackwell et al. (2014)
who researched the feasibility of using the Alert Program with preschool-aged children
explicitly measured and addressed the accuracy of engine level identification. However,
the authors presented scenarios in different stories and measured the students’ accuracy in
identifying the body engine levels of different characters. This current study directly
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measured the students’ own ratings of their body engine levels and thereby adds to the
research base in a critical way.
However, students were only asked to describe how their bodies felt at their rated
level, not why they rated it a certain level. The researcher could have gained more insight
into the students’ self ratings by asking if they were hungry, thirsty, or tired. Although
hypersensitivity to sensory inputs has been linked to difficulties with sleep and eating
patterns (Amintehran et al., 2013; Reynolds, Lane, & Thacker, 2012; Wengel, HanlonDearman, & Fjeldsted, 2011), a student’s self-rating could have been attributed to factors
outside of school such as sleeping the night before and/or eating breakfast. It is possible
that the some students could have benefited from a small snack rather than a movement
strategy. In fact, the results of a research study conducted by Muthayya et al. (2007)
suggested that a mid-morning snack appeared to improve memory performance in
students, ages 7-9. However, this current investigation only provided movement
strategies as the engine changer and did not consider other strategies that could change
arousal levels.
Another hypothesis for the shift to medium is that the students internalized that
medium was the correct or preferred level for center time. In fact, the language used by
the researcher and reinforced by the teachers, provided explicit and implicit expectations
that one’s body engine level should be at medium in order to optimize participation
during center time. For instance, language such as “ready to learn” was used during the
initial introduction of the rating of body engine levels even though both the researcher
and teacher emphasized that there was no correct or incorrect body engine level. The
presentation of the concepts of sensory regulation did not emphasize the uniqueness of a
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student’s sensory processing patterns and ways to regulate arousal states for learning. As
a result, the students’ self-ratings appeared to be affected by using the phrase “ready to
learn” as an implicit expectation that one’s body engine level should be at medium.
Although the Wilbarger and Wilbarger model as well as the Alert Program (Williams &
Shellenberger, 1996) discuss an optimal arousal state for learning as alert, every
individual is unique. It is possible that a student prefers to participate in the classroom
when moving or standing rather than sitting. Especially with students with sensory
processing differences, a medium level may not be optimal for learning (Boterberg &
Warreyn, 2016; Schaaf et al., 2011). This hypothesis suggests that the teacher’s values
and expectations may unwittingly impact student perceptions and choices.
For instance, Deed et al. (2014) conducted a case study that examined teacher and
student agency, including expectations and choices within a personalized learning
environment. The authors described personalized learning as teachers addressing
individual needs of students and differentiating instructional approaches based on an
open-concept classroom. Personalized learning appears to mirror the philosophical
approach to expeditionary learning in that both emphasize a model of a mutual
relationship that loops between the teacher and the student. For example, the teacher’s
choices of setting up the physical space, providing access to classroom resources, and
supporting student autonomy can influence student choices, actions, and problem solving
behaviors. These student factors then inform the teacher’s actions and decisions.
Looking at the current investigation through this perspective of the teacher-student
relationship, the teachers implicit expectations for center time could have had some
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influence on the students’ self-ratings of their body engine levels, and could help to
explain the shift to medium.
Describing sensory arousal levels. The results from the current investigation
suggest that students may not have had the vocabulary necessary to describe their body
engine levels. Despite consistent references to the words “tired” and “sleepy” to describe
slow body engine levels and references to movement for fast engine levels, students
appeared to have difficulty describing how their bodies felt. A few explanations could be
the novelty of the information as well as the young age of the kindergarten students.
Blackwell et al. (2014) specifically looked at training preschool-aged children
with the concepts and vocabulary of the Alert Program in order to examine the feasibility
of this program’s use within this context. Their results showed that students in large
group discussions were able to match pictures of children with their corresponding body
engine level using the vocabulary of the Alert Program with over 85% accuracy.
Therefore, this result suggests that perhaps by incorporating a more extensive discussion
about body engine levels during the Planning Stage, the participating students within this
investigation could have developed a broader repertoire of language associated with
identifying, rating, and describing their body engine levels.
Engagement in engine changers
During Baseline Phase 2, the engagement in the engine changers by all six
participating students dropped drastically, with two students, Mark and Sue, stopping
completely. This was surprising given that only the teacher’s verbal cues were removed
and the students continued to rate their body engine levels at the start of the center time.

	
  

205	
  
It is unclear why this result occurred; however, the use of verbal cues and the choices of
engine changers contributed to this finding.
Use of verbal cues. One possibility is that the teacher implementation of the SDC
changed by removing the verbal cues. Consistent with the model proposed by Deed et al.
(2014), perhaps the verbal cues signaled to the students that the teacher emphasized the
engine changers as an expectation for them during the center time routine. Indeed, during
the intervention phases, Jo said on a number of occasions that completing the engine
changers was an expectation for all the students. Removing these verbal cues could have
signaled to the students that they no longer needed to complete the engine changers
during transitions.
Second, the verbal prompts could have provided a stronger cue than expected.
The teachers’ cues, based on teacher discretion, were not necessarily provided within a
set schedule or interval and were more contingent on student behavior. Although not
consistent with previous research on the effectiveness of visual cues with students with
ASD, the visual icons and auditory cues used during Baseline Phase 2 could have been
too much in the background (Davis, Bostow, & Heimisson, 2007).
Lastly, the verbal cues may have served to compliment the visual cues and
modeling of the engine changers that had been established during Intervention Phase 1.
Therefore, students simply may have not oriented to the visual cues. This is consistent
with research reviewed by Knight, Sartini, and Spriggs (2015) on the use of visual
schedules with students with ASD. The authors concluded that visual schedules alone
were not as effective as using visual schedules as part of a more structured and systematic
approach to a task. Therefore, in this current investigation, the student placing the icons,
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without the verbal directions and modeling, may have diminished the effect of the icons
in reminding students to engage in the engine changers.
Choice of engine changer. As stated, the drastic drop in engagement in the engine
changers during Baseline Phase 2 was surprising and is not consistent with research
conducted by Camahalan and Ipock (2015) that showed that students engaged in more
and had more positive attitudes towards movement strategies as the study progressed.
However, for this current investigation, it is possible that strategies, other than
movement, could have been more effective for some students than others and that could
account for the lack of participation when the teacher’s implicit explicit expectations
were removed.
In fact, as the study progressed, more students used the air-filled cushions.
Previous research on this type of cushion suggests that it can help students improve focus
and participation during adult-directed tasks (Pfeiffer et. al, 2008). Pfeiffer et al.
discussed that the implementation of the cushions was based on the teacher’s perceptions
of its effectiveness on student outcomes. However, in this current study, the students
themselves accessed the cushions and the teachers’ values and opinions were not a factor.
The limited number of cushions did affect their use.
For instance, in Classroom 2, Mary and the students agreed that the cushions
would only be used at one designated center space rather than allowing students to
choose the cushion at other center tasks. Unfortunately, this approach limited student
choice. It is also possible that some students benefit from the cushions, while others do
not. So the application for all students within one center may not address individual
sensory processing differences and profiles of students. Future research might investigate
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the role of student choice and supporting students to make use of sensory regulation tools
that are tailored to individual needs.
For instance, Kercood and Banda (2012) investigated the use of alternative
seating (theraball chairs) and a fine motor task (doodling) on listening comprehension for
students with attention issues. The results suggested that both movement on the chairs
and doodling improved student outcomes. Although the researcher and teachers provided
choice in engine changers, all the engine changers drew from one area. Access to
different types of engine changers and a more individualized sensory diet may have
improved participation in the engine changers. Although the movement strategies
benefitted some students, perhaps other strategies could have had more of an impact on
the outcomes measured in this study: (a) transitions between and (b) participation during
center time tasks.
Transitions between center time tasks
Overall, all participating students showed decreases in the amount of time needed
to transition between center time tasks when comparing baseline phases and intervention
phases suggesting that students improved their transitions between center time tasks.
However, the effect of the SDC on this result is questionable, especially for students
without disabilities.
For Trevor, his transition times decreased during both intervention phases
compared to both baseline phases, with a medium effect size during Intervention Phase 1
when compared to Baseline Phase 1. For Trevor, who has documented concerns with
sensory regulation, this result is consistent with research by Schaaf et al. (2011) that
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emphasized the need for predictable routines, especially during transitions between
activities, for students with hypersensitivities to sensory inputs.
In contrast, Abigail and Mark, both students without established sensory
regulation issues, showed the lowest transition times during Baseline Phase 2, when they
did not engage in the engine changers during transitions. This result does not support the
effectiveness of the engine changers on student outcomes. It is important to note that
although the SDC may not have contributed to improvements in transitions for all
students, it did not negatively impact any of the students as evidenced by all participating
students showing decreased times to transition. In fact, perhaps rating sensory arousal
states alone helped students transition especially in light of the limited use of prompts
from both adults and peers to help students transition between tasks.
In a previous study by this researcher, teacher’s use of sensory rating scales alone
allowed them to attend to the sensory processing needs of their students with ASD (MereCook & Simpson, in progress). Future studies could further explore the effect of selfratings of sensory arousal states on students’ overall self-regulation in the classroom.
Participation during center time tasks
For all six participating students, the time spent participating in a center time task
increased in all phases compared to Baseline Phase 1. Again, Abigail showed the most
increase in participation during Baseline Phase 2, when her engagement in the engine
changers was limited, thus reinforcing that for her, the SDC was not as effective
compared to other students. However, for all students, participation increased throughout
the study, suggesting that the embedded SDC did not negatively impact any student.
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During the observations of specific tasks, the perceived difficulty of the task
appeared to impact sensory arousal levels and could have affected the results for a
student’s participation in a task. For example, for Trevor, for tasks that he had to
generate his own sentences, he stated that this was too hard and he could not do it. He
used a loud voice, cry, and threw his pencil on the table. For Bobby, the opposite was the
case. When he finished the center time task quickly, he would engage in off-topic
conversations with peers. Therefore, to what extent was participation related to
improved sensory regulation compared to the difficulty of the task?
Examining Wilbarger and Wilbarger’s model of sensory arousal (Figure 1), one
assumption is that an individual’s unique processing of sensory inputs or sensitivity to
certain inputs can lead to sensory overload and effect self regulation. However, using the
observations to establish the context of the tasks and comparing that to the number of
times a student stopped the activity as well as the total percentage of time spent on a task
it appears that task difficulty could have influenced this relationship. This hypothesis is
consistent with the existing literature within the field of neuroscience that looks at the
effect of environmental distractors such as noise and visual information on performance
of challenging tasks (Banko et al., 2011; Muller-Gass & Schroger, 2007).
One study conducted by Gouze et al. (2012) examined the relationship between
negative affect, effortful control, and sensory responsivity. The authors conducted an
exploratory factor analysis and concluded that sensory responsivity appears to be a
distinct factor within this three-factor model and some relationship exists. However, the
extent of overlap between sensory responsivity and negative affect continue to require
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further investigation. In addition, the explicit role of task difficulty and its impact on
sensory regulation within young children also requires future research.
Implementation Consistency
Overall, both Jo and Mary implemented the SDC with an adequate degree of
consistency. At times, both teachers forgot to lead the deep breathing exercise with the
whole group. This occurred mainly during days where center time was limited due to last
minute changes in the school day routine. However, the teachers implemented the SDC
without the initiation of an occupational therapist or other support staff. The teachers
also did not take instructional time away from the students and embedded the curriculum
within their existing center time routine. This is a departure from previous studies that
examined sensory regulation support within the classroom (MacCobb et al., 2014; Sahoo
& Senapati, 2014). In both these studies, instructional time was taken out of the daily
schedule to address sensory regulation. In addition, occupational therapists and not the
classroom teacher instructed the students on the SDC either in large or small groups. In
contrast, this current investigation suggests that teachers and specialist staff, working in
close collaboration to consider individual needs of students and the context of the
classroom, can consistently address sensory regulation within a general education setting
for students with and without disabilities. Therefore, teachers can systematically
implement sensory regulation support without arbitrarily deciding when and how to
implement strategies.
This is also a departure from previous studies by Pfeiffer et al. (2008) and
Schilling and Schwartz (2004) that discussed the role of teacher perceptions and values
determining the implementation of specific sensory strategies such as air-filled cushions
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and theraball seats. In addition, it contrasts with Leong, Stephenson, and Carter (2014)
that suggested that teachers address sensory integration needs within special day classes
without consistent routines.
Despite adequate consistencies, teacher variance occurred and the degree to which
this impacted student outcomes is speculative. The rubric used to measure
implementation consistency was adapted from Sailors et al. (2014), a study that focused
on literacy support. The results from their research suggest that higher implementation of
a reading program was associated with improvements in student engagement. However,
the degree of implementation was affected by teacher coaching and did not change
existing teaching practices.
In looking at the student outcomes and the implementation consistency of this
current study, no clear patterns emerged across students, other than student engagement
in the engine changers when the teacher’s verbal cues were removed. For Trevor and
Alex, both students with disabilities, implementation of all aspects of the SDC could have
affected time to transition, time to initiate, and time spent during task. For these
measures, medium effect sizes were calculated for the intervention phases compared to
small effect sizes for Baseline Phase 2. For Alex, his time spent during tasks showed
large effect sizes during both intervention phases compared to a medium effect size
during Baseline Phase 2. These results suggest the more adherences to all types of cues
and prompts resulted in improved student outcomes for Trevor and Alex. However, this
result should be viewed cautiously given that these patterns were not found with other
students and that other factors could have impacted implementation.
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For instance, Sailors et al. (2014) discussed the effect of coaching on higher
implementation of a reading program by teachers. In this current study, although no
direct coaching from the researcher to the teachers occurred, the researcher and Jo
checked in and discussed center time after almost every data collection day. Therefore,
aspects of these discussions could have affected the implementation consistency for Jo.
Future research could examine the role of verbal cues on the degree of implementation
and expand on the literature of teacher coaching on implementation consistency (Sailors
et al., 2014).
Limitations: Possible Intervening Variables
Threats to external validity
Sample and Sample Size
Demographics of sample. The public charter school’s demographics in terms of
race/ethnicity, English language learners, and socio-economic status, did not mirror the
averages for the area as well as for the local school district. The homogenous nature of
the school also extended to the classrooms. The lack of diversity among learners could
impact embedding the SDC in other schools and classrooms. For instance, body engine
levels were compared to the speed of a car. This presentation assumes that students have
ridden in cars and understand difference speeds. In a more urban area where families rely
more on public transportation, this analogy possibly would not relate to this context.
Second, all instructions were in English. If a classroom had students that spoke different
languages, the implementation of the SDC would need to take this factor into
consideration. Lastly, only two students within both classrooms had active IEP’s, Trevor
and Alex. For Trevor, he had previously received occupational therapy services that
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focused on sensory regulation. Therefore, concepts and strategies regarding sensory
regulation could have been implemented and supported at home. For Alex, his parents
had just started to investigate occupational therapy outside of school. Therefore, his
family had yet to implement any strategies within the home.
Sample size. First, the use of a single-subject research design enabled the
researcher to examine effects on an individual level. Therefore, generalizations cannot be
drawn from the results. However, the basis of instructional practices as well as future
research within the field of special education focus on individual needs of students
(Horner et al., 2005; Jackson, Ryndak, & Wehmeyer, 2008; Reinson, 2012). The
calculation of the effect size using the NAP approach helps to strengthen the visual
analysis of the individual measures of the outcome variables and is consistent with
current practices within single-subject research designs (Parker, Vannest, & Davis, 2011).
Target population
The study was completed within a public charter school. Traditionally, charter
schools do not attract the same numbers of students with disabilities (Winters, 2015).
Therefore, the setting may not mirror the target population of individuals in terms of the
degree of sensory regulation difficulties and the intensity of needed supports.
In addition, although Trevor had documented needs in the areas of social skills
and sensory regulation, his educational diagnosis for eligibility of special education
services remained developmental delay. Therefore, the use of the embedded SDC was
not examined directly with students with a formal educational diagnosis of ASD. As a
result, the application of the findings as it relates to this target population should be
viewed with caution.
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Threats to internal validity
Interobserver agreement
Despite training and practice sessions, the interobserver agreement, a measure of
reliability for the data collection procedures, occurred for a limited amount of days during
Baseline Phase 1 only. Additional data regarding interobserver agreement should have
occurred within each of the phases of the study (Horner et al., 2005).
Varied days between phases
Due to field trips, school holidays, and an emergency school closure, the days of
data collection varied between each phase of the study. The researchers collected data
less days during the baseline phases, especially Baseline Phase 2. For Bobby, both
baseline phases were extremely limited compared to the data collected during the
intervention phases.
Hawthorne effect
All observations conducted by the researcher and the second observer occurred
within the classroom. As a result, the Hawthorne effect posed a threat to internal validity
(Portney & Watkins, 2009). According to the Education Director/Principal, the students
are accustomed to having visitors within the classroom. However, the presence of either
the researcher or second observer could have signaled to students to engage in the engine
changers.
Missing data for planning stage
Data from multiple sources facilitated the decision-making process between the
researcher and the teachers in choosing the specific sensory diet strategies. However, for
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one student, Mark, his sensory profile and sensory processing needs were not considered
given his late entrance into the study as a participating student.
Engine changers
The discussion and introduction of the SDC was limited to only one day for each
classroom. Therefore, concepts of body engine levels, vocabulary around engine
changers, and overall uniqueness of sensory processing for each student were not
thoroughly explained and practiced prior to Intervention Phase 1.
Although drawn from specific sources and tailored to the individual sensory
profiles and processing patterns of the participating students (Camahalan & Ipock, 2015;
Carlson et al., 2015; Henry, 2000; Williams & Shellenberger, 1996), no testing or
piloting of the chosen engine changers occurred during the study. It is possible that for
some students, such as Trevor and Alex, they needed more intense strategies. In addition,
the introduction of only one engine changer per week could have created boredom or
habituation for the students during the latter part of the week compared to the novelty at
the start of the week.
Lastly, a conscious decision was made to not limit access to other sensory diet
strategies such as the air-filled seat cushion, noise-cancelling headphones, or chew items
(Appendix K). Although the use of these strategies was documented for each
participating student, the effect that these strategies had compared to the effect from the
engine changers was not isolated within the data collection and analysis. Future studies
may want to compare the effects of active sensory diet strategies that involve body
movements compared to strategies that use specialized equipment such as air cushions.
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Context of the embedded SDC
Schedule. Although students had a choice in engine changers, the embedded SDC
continued to occur at prescribed times. Therefore, the schedule did not consider real-time
events such as if students already rated their body engines as medium and did not need to
engage in an engine changer. In some ways, the presentation of the engine changers in
this manner limited student choice and mirrored the drawbacks of more passive sensory
diet strategies that do not consider student factors and the context of the classroom.
Allotting time within existing classroom routines and allowing students the autonomy to
choose to engage in the engine changers could promote sensory regulation and have more
of an effect on student outcomes. Future studies could focus on examining student
autonomy within an embedded SDC.
Specific tasks. In addition, the researcher and second observer noted the specific
subject area (i.e. literacy, math or expedition) and task for each center time station.
However, the students’ attitudes and perspectives towards individual tasks were not
obtained. Therefore, it is possible that a student’s interests and task preferences could
have affected their sensory arousal levels, thereby changing the context (O’Keefe &
Linnenbrink-Garcia, 2014). An activity perceived as more fun perhaps could have
changed the level of demand for the individual student.
Potential bias
Bias within data analysis. The researcher conducted all analyses of the line
graphs. The second observer, who helped collect the data, did not assist or provide
validation to the visual analysis conducted by the researcher. In addition, the researcher
alone coded the observational data and student interviews. The researcher conducted
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member checks with the teachers and students after data analysis to discuss the emerging
themes in order to control for bias.
Bias within observations. Although the researcher and second observer discussed
and practiced the observations, differences in educational and work backgrounds could
have unwittingly affected the observational data. The researcher’s educational and work
background focused on sensory integration. The second observer’s background centered
more on evidenced-based practices and teacher training. It is possible that assumptions
of qualities that constitute “ready to learn” could have shaped observations. For instance,
most students stood at the table while completing center time tasks. This was noted as
appropriate and another strategy to increase and maintain alertness. Using a different
perspective, behaviors such as standing at the table, leaning on the table, or kneeling at
the table may not be considered “ready to learn”.
Maturation
Given the age of kindergarten students, changes in the outcome variables could be
attributed to maturation rather than effects from the sensory diet strategies (Portney &
Watkins, 2009). Although the research design included two baseline phases, many of the
cues, such as the rating chart, magnetic schedule icons, and metronome, continued within
Baseline Phase 2. Only the teachers’ verbal cues were withdrawn. Therefore, it is with
less certainty that the effect of the complete SDC could be assessed, even with the
calculation of an effect size.
Implications for Research
Within the discussion of results, the researcher offered several suggestions for
future lines of inquiry. In addition, (a) aspects of the SDC, (b) task difficulty, and (c) the
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influence of the teacher’s sensory profile form the basis for discussing the implications of
this study on further research into the area of sensory regulation.
Sensory diet curriculum (SDC)
Linking concepts with classroom expectations
For one, the results showed that the students needed a more systematic and
extensive introduction to the concepts of sensory regulation and the components of the
Alert Program. The introduction of these ideas may be more effective if it occurred at the
beginning of the school year when students are learning and establishing classroom
norms and expectations. Blackwell et al. (2015) lend support to the concept that young
children can understand and begin to self-regulate using a sensory perspective.
Therefore, using this approach, could students more consistently engage in the SDC?
Self-ratings of body engine levels
The board used within this research study separated the three different levels by
color. The use of red, green, and yellow could have created assumptions about what
these levels mean. It also lent to students having to choose just one level and assumes an
all-or-nothing view on sensory arousal level. Therefore, how would the use of a rating
scale that used one color along a continuum, as shown in Appendix L, affect the selfratings of body engine levels by students?
Comparing implementation of the SDC
Time of day
Classroom 2 usually engaged in center time at the start of the school day.
Therefore, body engine levels and engagement in the engine changers may have been
more impacted by factors that occurred before school. By comparison, Classroom 1’s
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center time occurred later in the morning after free play, recess, and morning snack.
Given research on physical activity and providing snacks (Burns et al., 2016; Muthayya,
2007), it is possible that students in Classroom 1 had different sensory regulation needs
than those in Classroom 2. How would factors such as time of day, overall physical
activity, and snack time effect choices of engine changers and overall sensory regulation
for students with and without disabilities?
Age of students
Given the research related to sensory regulation and age (Ben-Sasson et al., 2009)
as well as information on presenting the SDC within the classroom (Blackwell et al.,
2015), the effectiveness of an embedded SDC could vary based on age. Research that
compared embedding a SDC within different age-based classrooms could show the need
for different approaches when addressing sensory regulation within the classroom. For
instance, does the application of a SDC result in helping students create optimal
workspaces and homework routines based on sensory arousal levels and sensory
processing patterns?
Task difficulty
Questions emerged as to the impact of sensory regulation compared to the
contribution of task difficulty when students completed the center time activities.
Investigating the relationship between sensory regulation and task difficulty has not yet
been extensively researched using both students with and without disabilities as
participants. How do sensory arousal states differ or change as a function of task
difficulty, if other environmental sensory inputs such as noise and lighting are controlled?
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The role of the teacher’s sensory profile
Finally, the role of the teacher appeared to have a large impact on the engagement
in the engine changers of the SDC as evidenced the differences in engine changer
participation during Baseline Phase 2. Given the research by Deed et al. (2014) on
teacher-student relationship, it is possible that the teacher’s own sensory preferences and
sensory profile could impact the sensory properties of the environment as well as the
engine changers that would be implemented within a SDC. Therefore, a future line of
inquiry could examine the role of a teacher’s sensory processing patterns and its
influence on establishing a sensory perspective within the classroom.
Implications for Practice
One of the aims of this study involved addressing the unique sensory processing
needs of individuals within a classroom environment in order to improve transitions
between and participation during adult-directed tasks. The results of the study reveal
several factors to consider in embedding a SDC within the classroom for this purpose.
Consider the context
Several contextual factors other than sensory arousal states and sensory
processing differences, originating within the individual students, the physical space of
the classroom, and the different center time tasks, could contribute to the overt behaviors
demonstrated by students. For instance, Alex often moved quickly in his chair during
center time tasks. Educators could view this behavior as stemming from Alex’s
hyposensitivity to movement or attempts to increase sensory arousal this behavior.
However, several times, this movement signaled his need to use the bathroom.
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Therefore, adopting a sensory lens and attending to the sensory processing differences of
students is one way to frame overt behaviors.
Multiple perspectives and approaches, such as meta-cognitive strategies in
conjunction with sensory strategies, could help teachers and students optimize
experiences using the embedded SDC. For instance, rather than verbally prompting
students during center time transitions, the teacher could allow time during transitions for
students to think about their body engine levels and engage in an engine changer, if
needed.
Teaching sensory awareness
The results of this study in light of the results from Blackwell et al. (2014)
highlight the possible need for a longer and more in-depth review of the concepts of selfregulation and sensory processing patterns. Linking the discussion of body basics at the
start of the school year and explicitly explaining to students how the sensory properties of
the classroom can impact their participation during school time could achieve improved
self-regulation.
The teacher could structure special center time activities that incorporate these
concepts as well as highlight environmental factors that impact sensory regulation. For
instance, in Classroom 1, the fluorescent lights are usually turned off and softer halogen
lamps are used. The teacher can point this out to the students and ask them how they feel
with the lights turned down.
Structuring center time transitions
At the start of the school year, when routines are established, it may be helpful to
break up centers using verbal cues from the teachers. For instance, currently there is no
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designated clean up time. Therefore, the teachers could prompt the class to clean up and
then implement the cues for transition and engagement in the engine changers. This
would add more predictability to the end of that center time task.
The specific sequence of cues could include: (a) teacher provides a verbal
reminder to group that transition will occur in two minutes, (b) students start to clean up,
(c) teacher moves the rain stick, and (e) teacher turns on the auditory cue for the engine
changers. When students are still learning the routine, the teacher could lead the whole
class in an engine changer before starting the new task for each center time transition. A
parent volunteer or student could be in charge of turning off the light to reinforce the
completion of the engine changer before starting the new task. This would allow for
students to shift their attention from the previous task to the new task. Trevor and Sue
both had incidences where they did not initiate or engage in the next task because they
were upset from the previous center.
Providing more active cues
Young children need lots of consistency and lots of cues from multiple sources. It
seems that part of the appeal of completing the self-ratings was that the students liked to
move the Velcro circle on the poster. Perhaps the SDC would be better facilitated if the
students had to choose their engine changer with a similar system at each center time
location and then engage in the engine changer of their choice.
Use of alternative cues
Rather than using the metronome, perhaps the use of another environmental
strategy could provide more definitive cues to engage in the engine changers. Some
suggestions include classical music or turning off the lights.

	
  

223	
  
Provide spaces for more intense inputs
Trevor and Alex appeared to need more intense sensory inputs to regulate their
arousal states. Perhaps the teachers could expand the purpose of the reading/quiet corner
and include it as a space for students to engage in calming or alerting strategies when
they need to take a break from the group (i.e. a sensory corner).
Jo often asked students to take a break and sit away from the group. Perhaps this
approach could be restructured in a more positive way and ask students to use the sensory
corner to meet the needs of their body and then return to the group. A visual board could
be placed within this space to focus students on making a choice and then engage in the
engine changer. The use of a visual timer to ensure that the break does not replace
instructional time could help set the expectations for the use of the sensory corner. 	
  
Summary
In looking at sensory regulation support within the classroom, it is important not
to be myopic: not one set of engine changers will be effective for everyone. However,
this research shows that given the complex nature of the classroom, adopting a sensory
perspective, along with a re-evaluation of classroom norms and expectations may prove
an effective way to promote inclusive education, especially for student with ASD and
ADHD. Inclusive practices support student’s unique learning styles while providing
access to the general education curriculum and full membership within the classroom for
all learners. This research study expanded this notion in two ways.
For one, the decision-making model with the teachers empowered them to
incorporate strategies into existing routines that were thought to benefit both students
with and without disabilities. Second, the SDC considered both individual sensory
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processing patterns and at the same time, the potential for the SDC to benefit a wide
range of students. Too often, students with disabilities are singled out and provided with
interventions in isolation, thereby ignoring the context of the classroom and the role of
the teacher to support the student. Inclusive practices, such as an embedded SDC, could
involve a number of approaches and perspectives that are integrated and tailored to meet
individual needs and support all students in a classroom.
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University of San Francisco
School of Education
Doctoral Program in Special Education
2350 Turk Boulevard
San Francisco, CA 94118
(415) 422-6525
(415) 422-2677 (fax)
Letter for Parents/Caregivers and Consent for Classroom Participation
Name of Project:

The Use of Embedded Sensory Diet Strategies within Inclusive
Classrooms: Collaboration and Strategies to Address Sensory
Regulation of Students with & without Autism Spectrum Disorder

Name of Primary Investigator:

Name of Doctoral Dissertation
Chair and Faculty Advisor:

Yvette Mere-Cook, MS, OTR/L
Doctoral Candidate, Special Education
School of Education, University of San Francisco
408-394-4196 (cell)
yrmere2@hotmail.com
Dr. Nicola McClung
Assistant Professor
School of Education
University of San Francisco
415-422-5179
namcclung@usfca.edu

October 8, 2015
Dear Parents and/or Caregivers:
My name is Yvette Mere-Cook and I am a doctoral student in the School of Education at
the University of San Francisco. With approval from Michelle Dunstan, Education
Director/Principal and your classroom teacher, I am sending this letter to explain why I
would like for your child to participate in my research project.
Purpose: The purpose of this study is to examine the effects of adding sensory diet
strategies within an existing general education classroom routine on participation in
classroom activities and on independence during transitions between tasks for
kindergarten students with and without autism spectrum disorder (ASD). Sensory diet
strategies help individuals cope with sensory inputs from the environment by helping to
adjust his or her level of alertness to meet the demands of the classroom. For instance, if
your child does not want to enter the classroom after recess, 10 jumps in place or 10
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jumping jacks completed right before entering the classroom could help him/her more
easily leave the play yard.
Participation: With your permission, I will be working with the teacher to add sensory
diet strategies within the existing classroom routine and then observe the effects on your
child’s participation in activities and transitions between activities. I may also ask for
your completion of a short questionnaire that would take approximately 15 minutes.
Your child’s participation in this study is completely voluntary and will not affect his or
her grades or school services in any way. You may withdraw or quit your child’s
participation in this study at any time by simply informing Michelle Dunstan and myself
that you do not wish for your child to participate.
Procedures: The study will be conducted over a 12-week period during the Spring 2016
semester. The study will occur at Charter School within your child’s classroom. After an
initial lesson on sensory diet strategies led by me and presented to the entire class, the
strategies will be part of the existing classroom routine and observations will be
conducted in the classroom by myself and by a second observer, Lisa Beymer, Lecturer
and University Liaison within the Department of Special Education and Early Childhood
Studies at Boise State University.
Risks and Benefits: There are no known risks involved in this study and no
compensation will be provided for your child’s participation. The benefits for your child
includes having him or her learn ways to self regulate or improve focus and attention by
using sensory diet strategies. Self-regulation through sensory input is an age appropriate
way of helping young students gain awareness of how they best learn and under what
conditions. Throughout the study, I will be available to meet and update you on the
progress of the study and answer any questions that you may have specific to your child.
These meetings can be set up at your convenience at the school in a private space in order
to ensure confidentiality.
Confidentiality: To protect your child’s privacy and confidentiality, your child’s name
will not appear on any record sheets. The information obtained will not be shared with
anyone, unless required by law and only with authorized persons involved in the study,
such as the classroom teacher and the second observer. My faculty sponsor, Dr. Nicola
McClung from the University of San Francisco and myself, will maintain the records.
Use of Video: In order to ensure both the researcher and the second observer complete
the observations with consistency, there are times that videos may be taken of the
classroom. These videos would be used for data analysis only and will be archived after
data analysis. Any other uses such as educational purposes and/or conference
presentations would require an additional consent form for your permission.
Contact Information: This letter will serve as a consent form for your child’s
participation and will be kept in the School of Education at the University of San
Francisco. If you have any questions about this study, please contact me at 408-394-4196
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or yrmere2@hotmail.com. Please feel free to also contact Dr. Nicola McClung, the
faculty sponsor of this project, at 415-422-5179 or via email at namcclung@usfca.edu.
If you have any questions about your child’s rights as a participant, you may contact the
University of San Francisco IRB at IRBPHS@usfca.edu.

Please have your child return this form to his or her teacher by October 14th, 2015.

Sincerely,

Yvette Mere-Cook, MS, OTR/L

Statement of Consent: I read the above consent form for the project
entitled The Use of Embedded Sensory Diet Strategies within Inclusive
Classrooms: Collaboration and Strategies to Address Sensory Regulation of
Students with and without ASD conducted by Yvette Mere-Cook of the
University of San Francisco. The nature, demands, risk, and benefits of the
project have been explained to me. I am aware that I have the opportunity to
ask questions about this research. I understand that I may withdraw my
consent and discontinue my child’s participation at any time without
penalty.

Child’s Name (print clearly)

Signature of Legal Guardian
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University of San Francisco
School of Education
Doctoral Program in Special Education
2350 Turk Boulevard
San Francisco, CA 94118
(415) 422-6525
(415) 422-2677 (fax)
Information and Consent Letter for Teacher Participation
Name of Project:

The Use of Embedded Sensory Diet Strategies within Inclusive
Classrooms: Collaboration and Strategies to Address Sensory
Regulation of Students with & without Autism Spectrum Disorder

Name of Primary Investigator:

Name of Doctoral Dissertation
Chair and Faculty Advisor:

Yvette Mere-Cook, MS, OTR/L
Doctoral Candidate, Special Education
School of Education, University of San Francisco
408-394-4196 (cell)
yrmere2@hotmail.com
Dr. Nicola McClung
Assistant Professor
School of Education
University of San Francisco
415-422-5179
namcclung@usfca.edu

October 8, 2015
Dear Classroom Teacher:
My name is Yvette Mere-Cook and I am a doctoral student in the School of Education at
the University of San Francisco. With approval from Michelle Dunstan, Education
Director/Principal, I am sending this letter to explain why I would like you and your
classroom to participate in my research project.
Purpose: The purpose of this study is to examine the effects of adding sensory diet
strategies within an existing general education classroom routine on participation in
classroom activities and on independence during transitions between tasks for
kindergarten-aged students with and without autism spectrum disorder (ASD). Sensory
diet strategies help individuals cope with sensory inputs from the environment by helping
to adjust his or her level of alertness to meet the demands of the classroom. For instance,
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if your child does not want to enter the classroom after recess, 10 jumps in place or 10
jumping jacks completed right before entering the classroom could help him/her more
easily leave the play yard.
Participation: With your permission, I will be working with you collaboratively to
develop and add sensory diet strategies within the existing classroom routine. I will then
observe a subset of your students during the classroom time to examine the effects of this
intervention on your students’ participation in activities and transitions between
activities. I will ask you to complete of a short questionnaire that would take
approximately 5-10 minutes per student on a subset of your students, approximately four
students total. During the intervention phases of the study, I will ask you to fill out a
daily checklist that gives me information regarding the implementation of the strategies.
Your participation in this study is completely voluntary and will not affect your
employment or role within the school. You may withdraw or quit the study at any time
without explanation and without consequence by simply informing Michelle Dunstan and
myself that you do not wish to participate.
Procedures: The study will be conducted over a 12-week period during the Spring 2016
semester. The study will occur at Charter School within your classroom. After an initial
meeting to go over strategies and an in-class lesson on sensory diet strategies led by
myself and presented to the entire class, the strategies will be part of the existing
classroom routine and observations will be conducted in the classroom by myself and
once a week by a second observer, Lisa Beymer, Lecturer and University Liaison within
the Department of Special Education and Early Childhood Studies at Boise State
University.
Risks and Benefits: There are no known risks involved in this study and no
compensation will be provided for your participation. Potential discomforts include
conducting the initial planning meetings after the school day. I will try to minimize this
by scheduling these meetings well in advance and accommodating your schedule. The
benefits for your participation involve professional development on sensory processing of
students with and without ASD as well as more information on inclusive practices for all
learners. Throughout the study, I will be available to meet and discuss the progress of the
study. These meetings can be set up at your convenience.
Confidentiality: To protect your privacy and confidentiality, any data you provide in
this study will be kept confidential unless law requires disclosure. In any report we
publish, we will not include information that will make it possible to identify you or any
individual participant. My faculty sponsor, Dr. Nicola McClung from the University of
San Francisco and myself, will maintain the records. Records such as informed consents
will be maintained for three years and then be destroyed. Raw data will be kept
indefinitely but without identifying information.
Use of Video: In order to ensure both the researcher and the second observer complete
the observations with consistency, there are times that videos may be taken of the
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classroom. These videos would be used for data analysis only and will be archived after
data analysis. Any other uses such as educational purposes and/or conference
presentations would require an additional consent form for your permission.
Contact Information: This letter will serve as a consent form for your participation and
will be kept in the School of Education at the University of San Francisco. If you have
any questions about this study, please contact me at 408-394-4196 or
yrmere2@hotmail.com. Please feel free to also contact Dr. Nicola McClung, the faculty
sponsor of this project, at 415-422-5179 or via email at namcclung@usfca.edu.
If you have any questions about your child’s rights as a participant, you may contact the
University of San Francisco IRB at IRBPHS@usfca.edu.
Please return this to Michelle Dunstan by October 13th, 2015.

Sincerely,

Yvette Mere-Cook, MS, OTR/L
Statement of Consent: I read the above consent form for the project entitled The Use of
Embedded Sensory Diet Strategies within Inclusive Classrooms: Collaboration and
Strategies to Address Sensory Regulation of Students with & without Autism Spectrum
Disorder conducted by Yvette Mere-Cook of the University of San Francisco. The
nature, demands, risk, and benefits of the project have been explained to me. I am aware
that I have the opportunity to ask questions about this research. I understand that I may
withdraw my consent and discontinue my child’s participation at any time without
penalty.

Participating Adult’s Name (print clearly)

Signature
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Appendix C
Additional Consent Form for Parents and Caregivers
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University of San Francisco
School of Education
Doctoral Program in Special Education
2350 Turk Boulevard
San Francisco, CA 94118
(415) 422-6525
(415) 422-2677 (fax)
Name of Project:

Collaboration and Strategies to Address Sensory
Regulation of Students with & without Disabilities
in an Inclusive Kindergarten Classroom

Name of Primary Investigator:

Yvette Mere-Cook, MS, OTR/L
Doctoral Candidate, Special Education
School of Education, University of San Francisco
408-394-4196 (cell)
yrmere2@hotmail.com

Name of Doctoral Dissertation
Chair and Faculty Advisor:

Dr. Nicola McClung
Assistant Professor
School of Education
University of San Francisco
415-422-5179
namcclung@usfca.edu

Parent Release Form For
Photographs and Video Recordings
I grant permission to Yvette Mere-Cook to use any photographs and videos made as part
of this research project where I appear in the background during my time as a
parent/guardian volunteer within my child’s classroom. I understand the uses of these
photos and videos are for educational purposes such as training of other professionals,
conference presentations, teacher/credential candidate programs, and submission of her
doctoral dissertation and peer-reviewed journals, both that will further the research base
on sensory regulation. I understand that (1) not using my or my child’s names, (2)
avoiding any identifying information such as the name of the school/teacher, and (3)
limiting images with my face in any photo or video will maintain my confidentiality.

Parent’s/Guardian’s Name (print clearly)
____________
Signature of Parent/Guardian
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Appendix D
Parent and Caregiver Letters Provided during Research Study
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What	
  is	
  Sensory	
  Regulation?	
  

	
  
Do	
  you	
  have	
  routines	
  that	
  help	
  you	
  “wake	
  up”	
  or	
  get	
  going	
  in	
  the	
  morning?	
  	
  (such	
  as	
  
drinking	
  coffee,	
  taking	
  a	
  shower,	
  watching	
  the	
  news)	
  
	
  
Do	
  you	
  have	
  routines	
  that	
  help	
  you	
  unwind	
  from	
  the	
  day	
  or	
  slow	
  down	
  at	
  night	
  in	
  
order	
  to	
  relax,	
  forget	
  the	
  worries	
  of	
  the	
  day,	
  and	
  fall	
  asleep?	
  (drinking	
  tea,	
  reading	
  a	
  
book,	
  or	
  deep	
  breathing)	
  
	
  
These	
  routines	
  help	
  us	
  change	
  our	
  level	
  of	
  alertness	
  or	
  arousal	
  to	
  meet	
  the	
  demands	
  
of	
  our	
  day.	
  For	
  students	
  in	
  a	
  classroom,	
  often,	
  their	
  level	
  of	
  alertness	
  may	
  not	
  always	
  
match	
  the	
  demands	
  of	
  sitting,	
  listening	
  to	
  the	
  teacher,	
  starting	
  and	
  stopping	
  tasks.	
  	
  
Especially	
  younger	
  students,	
  they	
  often	
  have	
  a	
  need	
  to	
  move	
  their	
  bodies	
  more	
  often	
  
and	
  more	
  intensely	
  and	
  this	
  does	
  not	
  match	
  the	
  demand	
  of	
  sitting	
  and	
  writing	
  or	
  
sitting	
  and	
  listening.	
  	
  Other	
  students	
  may	
  have	
  difficulties	
  staying	
  alert	
  throughout	
  
the	
  day,	
  and	
  may	
  lie	
  on	
  the	
  carpet	
  or	
  not	
  participate	
  in	
  classroom	
  activities.	
  	
  	
  
	
  
In	
  addition,	
  students’	
  levels	
  of	
  alertness	
  could	
  be	
  affected	
  by	
  sensory	
  aspects	
  of	
  the	
  
classroom:	
  
• Fluorescent	
  lights	
  
• Noise	
  from	
  air	
  conditioners,	
  heaters,	
  other	
  students	
  
• Smells	
  from	
  the	
  cafeteria	
  or	
  art	
  materials	
  
• Visual	
  stimulation	
  of	
  art	
  work	
  hanging	
  on	
  the	
  walls	
  
• Unexpected	
  touches	
  or	
  bumps	
  from	
  other	
  students	
  while	
  waiting	
  in	
  line	
  or	
  
sitting	
  on	
  the	
  carpet	
  
	
  
How	
  Are	
  We	
  Addressing	
  Sensory	
  Regulation	
  in	
  the	
  K-‐1	
  and	
  K-‐2	
  Crews?	
  
	
  
For	
  the	
  last	
  2	
  weeks,	
  we	
  have	
  been	
  incorporating	
  different	
  movement	
  activities	
  
before	
  the	
  start	
  of	
  each	
  center	
  activity	
  (we	
  call	
  them	
  ENGINE	
  CHANGERS).	
  	
  We	
  are	
  
looking	
  at	
  the	
  affect	
  of	
  these	
  strategies	
  on	
  both	
  participation	
  in	
  the	
  tasks	
  and	
  level	
  of	
  
alertness	
  to	
  meet	
  the	
  demands	
  of	
  center	
  time	
  (mainly	
  sitting,	
  initiating	
  activities	
  
independently,	
  and	
  working	
  side-‐by-‐side	
  with	
  other	
  students).	
  	
  	
  
	
  
The	
  students	
  have	
  been	
  using	
  language	
  from	
  The	
  Alert	
  Program	
  curriculum,	
  How	
  
Does	
  Your	
  Engine	
  Run.	
  	
  This	
  program	
  teaches	
  awareness	
  of	
  one’s	
  body	
  engine	
  to	
  
then	
  allow	
  for	
  the	
  individual	
  to	
  choose	
  a	
  strategy	
  that	
  helps	
  them	
  meet	
  a	
  given	
  
demand.	
  	
  The	
  students	
  have	
  been	
  asked	
  to	
  notice	
  if	
  their	
  body	
  engines	
  are	
  running	
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• FAST	
  (feeling	
  like	
  they	
  want	
  to	
  move,	
  having	
  difficulty	
  sitting,	
  breathing	
  
quickly)	
  
• MEDIUM	
  (ready	
  to	
  learn)	
  
• SLOW	
  (tired,	
  feeling	
  like	
  they	
  want	
  to	
  lay	
  down,	
  feeling	
  like	
  they	
  do	
  not	
  want	
  
to	
  engage	
  in	
  activities)	
  

	
  
After	
  they	
  rate	
  their	
  body	
  engines,	
  the	
  students	
  then	
  choose	
  from	
  a	
  CALMING	
  or	
  
ALERTING	
  strategy.	
  	
  The	
  strategies	
  chosen	
  by	
  this	
  researcher	
  and	
  the	
  teachers	
  
actually	
  help	
  bring	
  their	
  bodies	
  to	
  that	
  MEDIUM	
  level	
  despite	
  which	
  one	
  they	
  
choose.	
  	
  However,	
  one	
  moves	
  the	
  body	
  more	
  quickly	
  and	
  one	
  requires	
  more	
  
sustained	
  muscle	
  work	
  (see	
  the	
  attached	
  page	
  for	
  the	
  exact	
  strategies).	
  
	
  
The	
  reason	
  for	
  this	
  letter,	
  is	
  that	
  starting	
  the	
  week	
  of	
  February	
  15th,	
  2016,	
  the	
  
students	
  will	
  continue	
  to	
  have	
  the	
  opportunities	
  to	
  engage	
  in	
  the	
  “engine	
  changers”,	
  
but	
  the	
  visual	
  cues	
  and	
  incorporating	
  time	
  and	
  prompts	
  during	
  the	
  centers	
  time	
  will	
  
be	
  removed.	
  	
  This	
  is	
  done	
  just	
  so	
  we	
  can	
  see	
  if	
  the	
  students:	
  
• Still	
  engage	
  in	
  the	
  sensory	
  strategies	
  during	
  centers	
  	
  
• Seem	
  to	
  benefit	
  from	
  the	
  strategies	
  in	
  terms	
  of	
  participation	
  and	
  
independence	
  during	
  center	
  transitions	
  
	
  
If	
  your	
  child	
  really	
  seemed	
  to	
  enjoy	
  rating	
  his/her	
  body	
  engine,	
  you	
  can	
  continue	
  to	
  
do	
  this	
  with	
  him/her	
  during	
  this	
  2-‐week	
  period.	
  	
  The	
  students	
  are	
  familiar	
  with	
  this	
  
rating	
  chart	
  and	
  we	
  ask	
  them	
  to	
  “CHECK	
  YOUR	
  BODY	
  ENGINE”	
  at	
  the	
  start	
  of	
  centers	
  
and	
  during	
  the	
  center	
  time.	
  	
  	
  
	
  
We	
  will	
  resume	
  our	
  engine	
  changer	
  routine	
  the	
  first	
  week	
  of	
  March,	
  2016.	
  	
  	
  	
  
	
  
If	
  you	
  have	
  any	
  questions,	
  concerns,	
  and/or	
  interest	
  to	
  know	
  more,	
  please	
  do	
  not	
  
hesitate	
  to	
  contact	
  me.	
  	
  I	
  included	
  my	
  card	
  with	
  this	
  packet	
  and	
  I	
  am	
  more	
  than	
  
happy	
  to	
  discuss	
  any	
  aspects	
  of	
  this	
  study.	
  	
  	
  
	
  
Sincerely,	
  	
  
Yvette	
  Mere-‐Cook,	
  MS,	
  OTR/L	
  
Doctoral	
  Student,	
  Special	
  Education	
  Program	
  	
  
University	
  of	
  San	
  Francisco	
  
	
  
Williams, M.S. & Shellenberger, S. (1996). How does your engine run? A leader’s
guide to the alert program for self regulation. Albuquerque, New Mexico:
TherapyWorks, Inc.
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Request	
  for	
  Additional	
  Consent	
  for	
  	
  
Use	
  of	
  Photos,	
  Videos,	
  and	
  Audio	
  Recordings	
  	
  
	
  
	
  
February	
  25,	
  2016	
  
	
  
Dear	
  Parents	
  and	
  Guardians	
  of	
  Students	
  from	
  Crews	
  K-‐1	
  and	
  K-‐2,	
  
	
  
The	
  research	
  project	
  is	
  about	
  to	
  enter	
  the	
  final	
  phase	
  and	
  set	
  to	
  end	
  on	
  March	
  
16th,	
  2016.	
  	
  Your	
  teachers	
  and	
  children	
  have	
  been	
  amazing	
  partners	
  throughout	
  this	
  
process.	
  	
  So	
  thank	
  you	
  all	
  for	
  your	
  initial	
  consent	
  and	
  support	
  of	
  this	
  research	
  
project.	
  
	
  
As	
  written	
  in	
  the	
  initial	
  consent,	
  I	
  ensured	
  that	
  any	
  photographs,	
  videos,	
  and	
  
audio	
  recordings	
  would	
  be	
  used	
  for	
  data	
  analysis	
  ONLY	
  and	
  additional	
  uses	
  of	
  this	
  
data	
  would	
  need	
  additional	
  consent.	
  	
  
	
  
	
  
Therefore,	
  I	
  attached	
  an	
  additional	
  consent	
  form	
  to	
  allow	
  me	
  to	
  use	
  photos,	
  
videos,	
  and	
  audio	
  recordings	
  for	
  educational	
  purposes,	
  including	
  use	
  in	
  my	
  
dissertation	
  and	
  journal	
  submissions,	
  both	
  that	
  could	
  further	
  the	
  research	
  base	
  on	
  
the	
  subject	
  of	
  sensory	
  regulation.	
  	
  	
  
	
  
I	
  have	
  taken	
  care	
  to	
  not	
  photograph	
  students’	
  faces	
  and	
  the	
  purpose	
  of	
  the	
  
photos	
  and	
  videos	
  has	
  been	
  to	
  show	
  how	
  the	
  students	
  are	
  completing	
  the	
  engine	
  
changers	
  and	
  to	
  show	
  how	
  the	
  students	
  are	
  engaging	
  in	
  the	
  procedures	
  of	
  the	
  study.	
  	
  
The	
  audio	
  recordings	
  all	
  have	
  a	
  clear	
  purpose:	
  	
  to	
  obtain	
  the	
  students’	
  perspectives	
  
on	
  how	
  they	
  rate	
  their	
  body	
  engines	
  and	
  how	
  the	
  engine	
  changers	
  affect	
  their	
  body	
  
engine	
  levels.	
  
	
  
Please	
  review	
  the	
  attached	
  Release	
  Form	
  and	
  return	
  it	
  to	
  Jo	
  or	
  Mary	
  	
  
before	
  March	
  15th,	
  2016.	
  	
  	
  
	
  
Please	
  do	
  not	
  hesitate	
  to	
  call	
  or	
  email	
  me	
  with	
  any	
  questions	
  or	
  concerns	
  
about	
  this	
  additional	
  consent	
  form	
  and/or	
  about	
  any	
  aspect	
  of	
  this	
  research	
  project.	
  	
  	
  	
  
	
  
Sincerely,	
  
	
  
Yvette	
  Mere-‐Cook,	
  MS,	
  OTR/L	
  
Doctoral	
  Student,	
  Special	
  Education	
  Program	
  	
  
University	
  of	
  San	
  Francisco	
  
	
  
	
  
408-‐394-‐4196	
  (cell)	
  
yrmere2@hotmail.com	
  (personal	
  email)	
  
yrmerecook@dons.usfca.edu	
  (university	
  email)	
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Appendix E
Additional Consent for Classroom Teacher
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University of San Francisco
School of Education
Doctoral Program in Special Education
2350 Turk Boulevard
San Francisco, CA 94118
(415) 422-6525
(415) 422-2677 (fax)
Name of Project:

Collaboration and Strategies to Address Sensory Regulation of
Students with & without Disabilities in an Inclusive Kindergarten
Classroom

Name of Primary Investigator:

Name of Doctoral Dissertation
Chair and Faculty Advisor:

Yvette Mere-Cook, MS, OTR/L
Doctoral Candidate, Special Education
School of Education, University of San Francisco
408-394-4196 (cell)
yrmere2@hotmail.com
Dr. Nicola McClung
Assistant Professor
School of Education
University of San Francisco
415-422-5179
namcclung@usfca.edu

Teacher Release Form For
Photographs, Video, and Audio Recordings
I grant permission to Yvette Mere-Cook to use photographs, video, and audio recordings
made of my instruction within my classroom as part of this research project for
educational purposes such as training of other professionals, conference presentations,
teacher/credential candidate programs, and submission of her doctoral dissertation and
peer-reviewed journals, both that will further the research base on sensory regulation. I
understand that (1) not using my name,
(2) avoiding any identifying information such as the name of the school, and (3) limiting
images with my face in any photo or video will maintain my confidentiality.

Teacher’s Name (print clearly)
____________
Signature of Teacher
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Appendix F
Data Collection Forms for Student Outcomes
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Prompts
Physical
Model
Visual
Verbal
Gestural

Data Collection: Baseline Phase 1
Student No. __________

Date:____________

Observer No. ________

Classroom: 1 (S/G); 2 (T)

Task 1: Transition
Transition No.
Time to Transition
to physical space
(seconds)

Time to
Initiate
New Task
(seconds)

Prompts: Number by Type
By whom: __________________________
P

to TASK 1

Start time:

Start time:

End time:

End time:

Task 1: Participation
Number of times
leaving physical space
of task

Code
P
M
VI
VE
G

Number of times
stops activity or
engages in other
task

M

VI

VE

G

Prompts: Number by Type
By whom: __________________________
P

M

VI

VE

G

TASK 1

Participating: +

Not Participating: -

task
1

1

2

3

4

5

11

12

13

14

15

6

7

8

9

Observations During Task 1:

	
  

•

Is student prompted by other students? How (see prompt hierarchy)

•

Signs that indicate arousal levels (slouching in chair, chewing pencils, using loud voice, swinging legs,
tapping feet)?

10
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Data Collection: Intervention: Phase 1
Student No. __________

Date:____________

Observer No. ________

Classroom: 1 (S/G); 2 (T)

Task 2: Transition

Teacher Implementation:

3

Transition
No./Engagement & Type
of Sensory Diet Strategy
(Y/N; Calming/Alerting

Time to Transition
to physical space
(seconds)

Time to Initiate
New Task
(seconds)

to TASK 2

Start time:

Start time:

End time:

End time:

2

N

C

A

Student’s Self-Rating of Arousal Level:

FAST

1

P
M
VI
VE
G

Prompts: Number by Type
By whom: __________________________
P

Y

Physical
Model
Visual
Verbal
Gestural

MEDIUM

M

VI

VE

G

SLOW

Guiding Questions for Interview with Students: (audio record on phone if possible)
1. I noticed that you rated your body engine _______, how does your body feel when you are at that level?
2. How do your body basics feel after you completed the engine changer?
Task 2: Participation
Number of times
leaving physical space
of task

Number of times
stops activity or
engages in other
task

Prompts: Number by Type
By whom: __________________________
P

M

VI

VE

G

TASK 2

Participating: +

task
2

Not Participating: -

1

2

3

4

5

11

12

13

14

15

6

7

8

9

Observations During Task 2:
• Is student prompted by other students? How (see prompt hierarchy)

!

	
  

•

Does student engage in other sensory diet strategies besides embedded activities?

•

Signs that indicate arousal levels (slouching in chair, chewing pencils, using loud voice, swinging legs, tapping feet)?

10
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Data Collection: Baseline Phase 2 (2-16 through 2-26-2016)
Student No. __________

Date:____________

Observer No. ________

Classroom: 1 (S/G); 2 (T)

Physical

P

Model

M

Visual

VI

Verbal

VE

Gestural

G

Task 3: Transition
Did student engage
in engine changer?

Time to Transition
to physical space
(seconds)

Time to Initiate
New Task
(seconds)

Prompts: Number by Type
By whom: __________________________

Y N
Prompts:

P

Engine Changer:
- smell the roses
-table leans
C A
-chair push-ups
C A
-marches
C A

Start time:

Start time:

End time:

End time:

Student Rate His/Her Arousal Level (if rated): FAST

M

VI

MEDIUM

SLOW

VE

G

Guiding Questions for Interview with Students that Engage in Engine Changers:
1. I noticed that you rated your body engine _______, how does your body feel when you are at that level?
2. How do your body basics feel after you completed engine changer?
Task 3: Participation
Number of times
leaving physical space
of task

Number of times
stops activity or
engages in other
task

Prompts: Number by Type
By whom: __________________________
P

M

VI

VE

G

TASK 3

Participating: +

task
3

Not Participating: -

1

2

3

4

5

11

12

13

14

15

6

7

8

9

Observations During Task 3:
• Is student prompted by other students? How (see prompt hierarchy)

	
  

•

Does student engage in other sensory diet strategies besides embedded activities?

•

Signs that indicate arousal levels (slouching in chair, chewing pencils, using loud voice, swinging legs, tapping feet)?

10
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Data Collection: Intervention Phase 2 (2-29 through 3-16-2016)
Student No. __________

Date:____________

Observer No. ________

Classroom: 1 (S/G); 2 (T)

Task 4: Transition
Did student engage
in engine changer?

Teacher Implementation:
Time to Transition
to physical space
(seconds)

Time to Initiate
New Task
(seconds)

P
Start time:

Start time:

End time:

End time:

P

Model

M

Visual

VI

Verbal

VE

Gestural

G

3

2

1

Prompts: Number by Type
By whom: __________________________

Y N
Prompts:
Engine Changer:
- smell the roses
-table leans
C A
-chair push-ups
C A
-marches
C A

Physical

Student Rate His/Her Arousal Level (if rated): FAST

M

VI

MEDIUM

SLOW

VE

G

Guiding Questions for Interview with Students that Engage in Engine Changers:
1. I noticed that you rated your body engine _______, how does your body feel when you are at that level?
2. How do your body basics feel after you completed engine changer?
Task 4: Participation
Number of times
leaving physical space
of task

Number of times
stops activity or
engages in other
task

Prompts: Number by Type
By whom: __________________________
P

M

VI

VE

G

TASK 4

Participating: +

task
4

Not Participating: -

1

2

3

4

5

11

12

13

14

15

6

7

8

9

Observations During Task 4:
• Is student prompted by other students? How (see prompt hierarchy)

	
  

•

Does student engage in other sensory diet strategies besides embedded activities?

•

Signs that indicate arousal levels (slouching in chair, chewing pencils, using loud voice, swinging legs, tapping feet)?

10
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Appendix G
Data Collection Form for Implementation Consistency
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Description of Rubric of Teacher Implementation Consistency
Measured during Implementation Phases Only

Below expectations for
implementation (1)

Met expectations for
implementation (2)

Exceeded expectations for
implementation (3)

Strategies are listed on the
visual schedule, but the
teacher does not provide
any prompts to draw
students’ attention to the
upcoming strategy.

Strategies are listed on the
visual schedule and the
teacher provides a verbal
and a visual prompt to the
whole class to ensure that
students both check the
schedule and engage in the
sensory diet strategy.

Strategies are listed on the
visual schedule, teacher
provides a verbal and visual
prompt, and teacher
provides modeling of
sensory diet strategy to the
whole class to ensure that
students stop and engage in
the sensory diet strategy.

The auditory cues are used
consistently with the
sensory diet strategies.

Auditory cues are used
consistently with the
sensory diet strategies.
Teacher use of sensory diet
strategies during other
appropriate times of the day
would also indicate
exceeding expectations for
implementation.
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Appendix H
School Site Approval
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Re: YMere-Cook Dissertation research abstract and supporting documents
Director of School (director@charterschool.org)
Add to contacts
6/04/15 To: Yvette Cc: H.D.

Dear Yvette,
After reading over the materials you sent, I feel that this would be an interesting
opportunity for our students and staff. I would like to move forward with putting together
an agreement of expectations. We can work on this more together in August, before the
new school year begins.
For now, we can use this email communication as a confirmation that you are able to
conduct your research at charter school during the 2015-2016 school year.
I look forward to working with you,
Director
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Appendix I
IRB Approval
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To: yrmerecook@usfca.edu
To: Yvette Mere-CookFrom: Terence Patterson, IRB Chair
Subject: Protocol #480 Date: 05/28/2015

Protocol Exemption Notification

The	
  Institutional	
  Review	
  Board	
  for	
  the	
  Protection	
  of	
  Human	
  Subjects	
  (IRBPHS)	
  at	
  the	
  
University	
  of	
  San	
  Francisco	
  (USF)	
  has	
  reviewed	
  your	
  request	
  for	
  human	
  subjects	
  
approval	
  regarding	
  your	
  study.	
  
Your	
  project	
  (IRB	
  Protocol	
  #480)	
  with	
  the	
  title	
  The	
  Use	
  of	
  Embedded	
  Sensory	
  Diet	
  
Strategies	
  within	
  Inclusive	
  Classrooms:	
  Collaboration	
  and	
  Strategies	
  to	
  Address	
  
Sensory	
  Regulation	
  of	
  Students	
  with	
  Autism	
  Spectrum	
  Disorderhas	
  been	
  approved	
  by	
  
the	
  University	
  of	
  San	
  Francisco	
  IRBPHS	
  as	
  Exempt	
  according	
  to	
  45CFR46.101(b).	
  Your	
  
application	
  for	
  exemption	
  has	
  been	
  verified	
  because	
  your	
  project	
  involves	
  minimal	
  risk	
  
to	
  subjects	
  as	
  reviewed	
  by	
  the	
  IRB	
  on	
  05/28/2015.	
  
Please	
  note	
  that	
  changes	
  to	
  your	
  protocol	
  may	
  affect	
  its	
  exempt	
  status.	
  Please	
  submit	
  a	
  
modification	
  application	
  within	
  ten	
  working	
  days,	
  indicating	
  any	
  changes	
  to	
  your	
  
research.	
  Please	
  include	
  the	
  Protocol	
  number	
  assigned	
  to	
  your	
  application	
  in	
  your	
  
correspondence.	
  
On	
  behalf	
  of	
  the	
  IRBPHS	
  committee,	
  I	
  wish	
  you	
  much	
  success	
  in	
  your	
  endeavors.	
  
Sincerely,	
  
Terence	
  Patterson,	
  EdD,	
  ABPP	
  Professor	
  &	
  Chair,	
  Institutional	
  Review	
  Board	
  for	
  the	
  
Protection	
  of	
  Human	
  Subjects	
  University	
  of	
  San	
  
Francisco	
  irbphs@usfca.edu	
  https://www.axiommentor.com/pages/home.cfm	
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Amendment Approved
	
  	
  

To: Yvette	
  Mere-‐Cook
From: Terence	
  Patterson,	
  IRB	
  Chair
Subject: Protocol	
  #480
Date: 06/09/2015
	
  	
  
Dear	
  Yvette	
  Mere-‐Cook:	
  
Your	
  Amendment	
  for	
  research	
  (IRB	
  Protocol	
  #480)	
  with	
  the	
  project	
  title	
  The	
  Use	
  of	
  
Embedded	
  Sensory	
  Diet	
  Strategies	
  within	
  Inclusive	
  Classrooms:	
  Collaboration	
  and	
  
Strategies	
  to	
  Address	
  Sensory	
  Regulation	
  of	
  Students	
  with	
  Autism	
  Spectrum	
  Disorder	
  	
  has	
  
been	
  approved	
  by	
  the	
  IRB	
  Chair	
  	
  on	
  05/28/2015.	
  
	
  	
  
Any	
  modifications,	
  adverse	
  reactions	
  or	
  complications	
  must	
  be	
  reported	
  using	
  a	
  
modification	
  application	
  to	
  the	
  IRBPHS	
  within	
  ten	
  (10)	
  working	
  days.	
  
	
  	
  
If	
  you	
  have	
  any	
  questions,	
  please	
  contact	
  the	
  IRBPHS	
  via	
  email	
  at	
  IRBPHS@usfca.edu.	
  Please	
  
include	
  the	
  Protocol	
  number	
  assigned	
  to	
  your	
  application	
  in	
  your	
  correspondence.	
  
	
  	
  
On	
  behalf	
  of	
  the	
  IRBPHS	
  committee,	
  I	
  wish	
  you	
  much	
  success	
  in	
  your	
  research.	
  
	
  	
  
Sincerely,	
  
	
  	
  
Terence Patterson, EdD, ABPP
Professor & Chair, Institutional Review Board for the Protection of Human Subjects
University of San Francisco
irbphs@usfca.edu
https://www.axiommentor.com/pages/home.cfm
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Appendix J
Classroom 1 Set Up

	
  

273	
  

Body Basics Visual Cues in Classroom 1

Crew Rules in Classroom 1
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Carpet Area: Student Helper Placing Engine Changer Icons
on Center Time Visual Schedule

Crescent Center
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Circle Center

Triangle Center
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Square Center
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Appendix K
Students Using Additional Sensory Diet Strategies
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Air-Filled Seat Cushions
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Noise-cancelling Headphones
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Appendix L
Suggestion for Board to Rate Body Engine Levels in Future Research
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Updated Board for Rating Sensory Arousal States or Body Engine Levels
	
  
	
  
	
  
Tired, Sleepy, ------- I can sit and listen, I can sit and work ------ Need to move, Excited, Angry

	
  

	
  

	
  

	
  

	
  

	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  

